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ABSTRACT 

This broad survey of research on instructional 
television examines a variety of aspects relating to its 
effectiveness in^^he classroom^ An introductory essay identifies 
significant trends that have emerged since +he original publication 
of this report. Chapter one reviews the generalized effects of TV on 
pupil learning, including variations in effect caused by the age of 
the students and by the subject matter being taught. ^Chapter two 
outlines what has been learned about the efficient use o^ TV in a 
school system. In chapter three, thirty variables important to the 
effectiveness of television teaching are analyzed* Among these 
variables arer physical variations in the broadcast and viewing 
conditions; the length and timing of broadcasts; the use of humor; 
the teacher's role in televised instruction; and factors affecting 
student response to'^TV. Staff and student attitudes toward the use of 
television are considered in chapter four, while chapter five is 
devoted to educational television in developing nations. The 
ef fectiver^ess of instructional radio and other media in the learning 
process is also briefly considered. (SL) 
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Foreword 



Let ui'make clear at the outset that we are deihng with instructional television only. A 
great deal of learning from non-in$.tructional television undoubtedly occurs, but that is another 
stoTry and another monograph. 

This review can be described as a wide-angle view of the field with. reasonably low 
definition. Many studies in the field have not come to our attention, and we have not been 
able to get access to some of those we have known about. In a number of cases, we have had to 
work with abstracts or summaries rather than the entire research report. For those reasons, and 
because we have had only about six months to work on this in order to have it available for the 
forthcoming Office of Education Study on Instructional Television, we have not been able to 
give detailed attention to studying and reinterpreting the somewhat puzzling findings in many 
areas. This is the next step that must be taken. Following upon this broad survey, there is need 
for a series of much more detailed, less hurried "state of the art" papers focused on a number 
of the key areas and questions which will be found in the following pages. That, and a great 
deal of additional researchr following along the roads of greatest promise and need. 

Meanwhile, we hope that this review will be useful, both to the Office of Education and 
to the broadcasters, educators, and scholars who will also see it. 

We want to express our gratitude to the ERIC clearingliouse at Stanford and its staff; to 
our colleagues in the Institute for Commu;iication Research, to the scholars who have made our 
work easier by the syntheses and abstract studies they have made in years before - for 
example, Arthur Lumsdaine, of the University of Washington, Mark May, formerly of Yale, J. 
Christopher Reid of Purdue and Donald W. MacLennan of Brooklyn College, J. A. Harrison of 
London and his European committee, Charles Hoban of the University of Pennsylvania, and C. 
Ray Carpenter and Leslie P. Greenhdl of Pennsylvania State University ; and to Mrs Linda N. 
Miller, of Stanford, who typed this beautiful job in her own special manner. 

Wilbur Schramm 

Stanford, November 23, 1967 ^ ^^^>tiwin C. Chu 



A REVIEW OF RECENT RESEARCH 
ON INSTRUCTIONAL TELEVISION 

AND RADIO 



Monty C. Stanford 



Introduction 



This report summan/esihc findings of a review* of the literature of research on mstruclional 
radio and telex ision conducted during the past eight \ears to determine whether the earlier com- 
prchensfvc review of research on instructional, U'le\ ision compiled h\ Chu and Schramm was m 
need of extension or re\isit)n The intent ofthp current re\ iew , therefore, is not to provide an ev 
haustive h,hliograph> of research, but rather ^o identify an> new .ignificant trends or conclusions 
which have emerged ^ince the publication ^^f the review b\ Chu and Schramm 



Instructional Television 

Chu and Schramm state in the Koreuord to their revic^V^ 

•i'ollowing upon this broad sur\e>. there is need for a series of much more detailed, less 
horned "state of the art" papcis foujsed t)n a number of the ke\ areas and questions w hich will be 
lound on ihe following pages" 

* the fc\ic\v u .^ .omiuctci! fn iluvMni! iipan ihc rcM»urcCs oi the LRIC files .is ^^cll .is the liler.unre loHe.l.on o( Ihe 
XruK-nhm- S.h,M,| nf ( omniuniuiiinns at the ( n,xers,tx i.f Southern C .ililornia A coinpiiieri/eil Ne;ireh o( the I RIC files 
l^.s util./ei) .ml suprlcinenttHi fn ,n..inial search of recent F.lh .ind C lJh indexes M.inii.iKse.irehes of the mhlu 
li'fr,<>mn,unu nfo.ns Rn r.u, i „ul Us predecesNurs ) .ind 1 1 C ommunn aifo^^ Kcxwh .ind ol DnurUttum Ah'^nu n StUt r. 
naunnaf KSi:TK xUo uMuhuted Durinir ihe umrse uf these se.ir.hes.se.er.il recent suinm.ines ol rese.ireh on insiriiClion |i 
r .dm .ru ,ns!fu,tion.j| lekniMnn .>r related main. Mich .is films, were dis.ou-red This rewe^^ h.is .issumed thee.ive.il of 
df lu.nL. h. ,mK „p.m these Miinm ines vshere appropriate In light of the findings. perh.ip> thi> uive.it vmII not xeem so in- 
ipproprijie is nii^ht otfiervMse he lhnui»}»! . 



Monty C;. Stanford is a communications researcher at the I ni>ersit> of Southern California, 
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This call has been answered, at least in pact, b\ reviews of research on instructional radio, * 
film. '"Sesame Street".' "radiovision"/ alternative instructional media.* and audiovisual media 
used to teach adults.* b> ERIC/EBP. Annual Review Papers/ and bv abstract bibliographies of 
research on mstructional television and film.* and edqcational television for preschool and 
kindergarten children.* 

Although Chu and Schramm focused onlv on instructional television, a separate summar> of 
cenerali/ations from research on instructional radio is provided in this paper 

As for instructional television, two trends emerge fron. the progress of research conducted 
since Ch|^nd Schramm .issued their call. Fir^t, little has been added to either the number or 
precision of Chu and Schramm's generalizations. Second, what has been added is a better un- 
derstanding of thtviotal process necessar> to produce effective instructional television. 

The revievCs mentioned above generall> reiterate old conclusions. In part this is due to the 
fact that many research studies reiterate past studies, too often with the same failings, inade- 
quacies, and nonsignificant results of older works, while in some areas, there is, as Campeau 
(1974. p.8) observes, an' appalling lack of recent, objective data.*' The most informative and 
numerou.s .studies have been conducted on the use of instructional television in early childhood 
education. 

Research on projects and programs like **Sesame Street," **Carrascolendas," and the Ap- 
palachia Preschool Education Program has provided a nev perspective on some of Chu and 
Schramm's earlier conclusions. Three new gereralizations are suggested as a result of this 
research. . 



ITV 1, SUPPLEMENTARY ACTIVITIES OR RELATED ADULT INTERACTION 
WILL SIGNIFICANTLY INCREASE THE EFFECTIVENESS OF 
INSTRUCTIONAL TELEVliSION FOR PRESCHOOL AND EARLY 
ELEMENTARY AGED CHILDREN. j 

Chu and Schramm (1967) and Schramm (1971) repeatedl) stress the imn/rtance of con- 
sidering instructional television in the "context of learning activities at the receiving end This 
is especially important for young children. ^ / 



* Audio.Mpc filmslnp. I dx.iII. V>^Z 
*J.im!M>n. Suppcs. and WclK. I*)*?^ 
♦C .impciu. P)74 

'ScjbcrL 1^)72 Roberlson and VoktJin. 107^ 
•Reid .ind MacLennan. h)6" 
•Bernhamn. I')7I 

••Chu .ind SchMmiM. I*>fs7. conclusion #4. p H 
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In research on "Sesame Streel'\" it \vas found that children whose mothers viewed the 
f)rogram and^or interacted wjth the children about the program viewed more and learned more 
from the program. In discussing the effects of viewing under motivated condiji6ns:* Chu and' 
Schramm comment that such effects ma> result simp!) from the children receiving increased in- 
structional help from the parents. But, the> also observe, parental interest ma> provide increased 
motivation to learn, more than providing increased instruction itself. Similar conclusions can 
probabl> be drawn about the use of a **Home Visitor" in the Appalachia Preschool Educ{^tion 
Program," which generally resulted \n greater gains than the use of television only. 

I In evaluations of "Carrascolendas," a Spanish-^jiglish instructional television program, the 
effects of related classroom activities have been investigated.** ''Carrascolendas'' was designed to 
supplement bilingual class room programs in grades kindergarten-second. Here the research 
revealed that supplementary activities generally enhanced learning. However, there appeared to 
be complex relationships among contextual variables (such as, the supplelrientary activities), 
language variables (including the language of testing and activities), and program production 
variables. 

The pattern seems to be that supplemental interaction of an adult with the young viewer may 
be most helpful in increasing the motivation to learn. But, wljen that mteraction is itself intended 
to carry part of the' burden of instruction, then care must be exercised to insure that the 
supplpniental interaction does not contradict or interfere with the televised instruction. 

Since "Sesame Street" research has been heavily drawn upon in forming this conclusion* it 
should be noted that this research as well as the program itself hfSs been criticized on many 
counts'* Much of this criticism has been flawed by false premises, weak methodology m research 
studies, or both Sprigle (1971, 1972), for example, claimed that "Sesame Street" was not an 
effective substitute for personal interaction with an adult teacher. Palmer (1973) delineated the 
methodological weaknesses in Sprigle's research, but. more importantly, both Palmer and Lesser^ 
have emphasized that adult interaction has always been considered a necessary part of the total 
learning context Instructional television, even **Sesame Street," is not a complete instructional 
system in and of itself But television can be used effectively in early childhood education, and this 
use (if television can'be improved by combining it with adult interaction. 

ITV 2. JFOR PRESCHOOL AND EARLY ELEMENTARY AGED CHILDREN, THE 
USE OF CERTAIN PRODUCTION TECHNIQUES APPEARS TO 
ENHANCE LEARNING SIGNIFICANTLY. 

Chu and Schramm concluded that there was no consistent evidence that any one of several 
production techniques enhanced iearning. The techniques specifically mentioned include humor 
and animation,'* dramatization," and inserting questions.'^ 

"Ball and Bogatz. 1970: Bogal/ and Ball, 1971 
"Conclusion #29. p. 48 
"Hincs. 1971a, 1971b 

"Williams, McRae, and Van Warl. 1972: Sianford. 1973 
•n.csscr. 1974. Rogers. M2 
'•Conclusion #12. p 28 
'•Conclusion #14. p 30 
• 'Conclusion #15. p 




' While the generali/abilitv of the findings mav be questioned, extensive formative research on 
*'Sesame Street"" res ealed that certain production techniques do enhance learning for young 
children. In connection with the "Cirrascolendas^* program series. Kornian (1974) conducted a 
detailed anahsis of the cost-effecti\ene^s of production techniques. Korman found that anima- 
tion and puppets did not appear to be as effective as indicated in the *'Sesame Street" research, 
but he noted that this ma> have been due to the fact, that "Sesame SireetVused professional 
puppeteers and animators. * # ^ H . 

Con.sisUMTKfindings across both programs were that effective program sc/^ents involved 
songs, humor, riddles.' games, or brief dramatizations. \ 

r 



ITV 3. FORMATIVE RESEARCH CAN SIGNIFICANTLY ENHANCE THE 
EFFECTIVENESS OF INSTRUCTIONAL TELEVISION. 

In their conclusion number 31 (p. 50). Chu and Schramm discuss testing and revision of 
instructional television programs. The) suggest that such a procedure ma> help to substitute for 
the lack of live feedback from students to teacher. In a convential classroom 
the* teacher ma\ adjust the presentation of instruction* depenrjing on {he type 
of verbal and nonverbal feedback provided by the .students. Tlie televisio". teacher, 
who rarely has such immediate feedback, could profit from a c>cle o*" production, viewing by a 
pilot group of students^ and revision according to the feedback obtained from the pilot students 
Such testing and revision was .seldom carried out on a sustained and regular basis, however, prior 
to the advent of **Sesame Street." 

At the Children's Television Workshop (CTW), where **Sesame Street" was produced, for- 
mative research was considered an essential and integral part of the production process For- 
mative research included not onl) tests or whole programs in the series, but also tests of program 
segments. produclU)n tei liniques, and research methods themselves^The director of research for 
ihe Workshop, Dr. lidward L. Palmer,-* stated that "Sesame Street" was: • ' 

"an experiment m public broadcasting, preschool instruction, film and television 
production, formative research a^id evaluation, and the use of professirpal audience 
building techniques. One unusual facet of the experiment is the. close working 
relationship betweem research and production '* 

This "unusual'' mtegratiorf of research and production hasfi!earl> beep a successful txperi- 
;nt. >Vhile It IS obvious that such procedures had been usj^dbefWe, primaril) in commercial 
uadcasting, CTW firmlv established the utility of formatfve research in the production of in- 



^•|%«>. p 44 Reeves. I*)70 
-"l%9 p 44 
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slruction tclcvibiun prog>«niming, Fortunattl>, the use of formative research and other 
^^professional techniques" has not been restricted to CTW productions. Man> institutions and 
organizations concerned \Mth instructional television, especiall> in post-secondar> and continuing 
education, have proven the value of formative research." 

Instructional Radio 

Chu and Schramm (1967) hsl three conclusions in their surve> that are generally cited as be- 
ing relevant to considerations of the effectiveness of instructional radio: 

**53. Given favorable conditions, pupils can learn from any instructional media that 
are now available. 

**58. The use of visual images will improve learning of manual tasks, as well as other 
learning wjcre visual images can facilitate the association process. Otherwise, 
visual images may cause distraction and interfere with learning. 

^"60. Student^esponse is effectivel) controlled b> programmed methods, regardless of 
the instructional medium." 

In the review of literature conducted fur thisupdate^Jho reports of re.search were found 
to change sub.stantia!l> an> of the above conclusions. It was found, futhermore, that 
the review of research delineated in a position paper by Forsythe ( 1970) contiftns . 
most of the releviint findiflii*; accumulated to date. 

To facilitate consideration of research relevant to instructional radio, the follow- 
ing list of conclusions is presented in the same format as that used by Chu and 
Schramm, Studies cited in this list include those cited by Forsythe as well as a few 
others v\hich hfi\e more indirect but pertinent implications for instructional radio in 
the United States. 



IR1. GIVEN FAVORABLE CONDITIONS, PUPILS CAN LEARN EFFECTIVELY 
FROM INSTRUCTIONAL RADIO. ^ 

Although this statement is similar to that of Chu and Schramm, unfortunately little can be 
said about precisely ' what the "favorable conditions'' are. Forsythe cites 
twelve relevant studies" of U.S. research, including three cited by Chu and 
Schramm, plus three studies of research in India and Japan, also cited b> Chu and 
Schramm. All of these .studies v^ere conducted more than fifteen years ago and are disparate in 
rigor, program topics, and the iev I of the communication environment which existed at the time 
and place of the studies. Nevertheless, the consistency of the results favors the conclusion. 



^B.ifruu jnd Wcsllc). 1^^*^. Mrc^cr. 1939. Carpenter. 1934. Cohen. 1937. Cook andNeni/ck. 1939. Lwbank. 1930. 
Ihimxtin. i'n:. Meron and /lebarlh. W47. Mather .ind Seurath. 1959 (India). Miles. 1940. Nelson. 1957. NHK, 1955. 
19^6(Jiinani -Wiles. 1940. Wisconsin Research Project. 1942 
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It nia> be noted that more recent research in other countries is consistent with the results of 
earher research in the Lnited States and abroad. As Schramm (1970) points out. studies such as 
these indicate that radio can be used effecti\elv iii developing nations (and ma\ be the most cost- 
effecti\e medium), but the generaht> of stud> results is subject to question. (For example, Jain. 
1969; Sitaram. 1969; Sotelo. 1973; Spain. 1973.) 



IR 2. INSTRUCTIONAL RADIO iS PRDBABLY MORE EFFECTIVE THAN 
OTHER NONAURAL MEDIA FOR INSTRUCTION OF CERTAIN TOPICS, 
PARTICULARLY MUSIC AND FOREIGN LANGUAGES. 

The Wisconsin Research Project (1942) found results that favored radio students in 
courses on the fundamentals of music and Harrison (1932) also found radio to be effec- 
tive in leaching music appreciation. Studies of radio instruction in other countries, in- 
cluding the NHK (1946) study cited b> Forsythe arid by Chu and Schramm, do not con- 
tradict this tentative assertion, although one may question the cross-cultural generality 
' of such findings for students in the United States. 

As for language instruction, a study by Cook (1964) indicates not, only the potential effec- 
tiveness of radio but also the potential of radio for innovative instruction Chu and Schramm (p 
86) suceinctly comment on this study: 

"A rather interesting innovation in the use of radio for language teaching was reported by 
Coo> (1964). College students in elementary Spanish served as subjects The experimental group 
students were c.\ch pro\ ided with a pocket radio, which was equipped to receive broadcasts of 303 
Spanish drill exercises and a limited amount of text material programmed in a stimulus-response 
. • pattern. The control group had only the classroom instruction. Midway through the semester, the 
control group students were also given radios because they felt themselves to be at an unfair dis- 
advantage. 

**Thedata mdicated that the experimental group ^udents had about 1 1 times as much drill 
as the control group students. The experimental group scored significantly higher in most tests 
before the control group acquired radios, but after that, the differences between the two groups 
gradually disappeared After they received radios, the control group students showed a significant 
increase on stimulus-response test scores." 

Agwin the results of research in other countries, where E^iglish is often the foreign language 
being taught (such as NMK. 1955) also favor the conclusion. 

IR 3. THERE IS NO APPARENT DIFFERENCE IN INSTRUCTIONAL RADIO AS 
AN AURAL MEDIUM AS COMPARED TO PRINT MEDIA IN EFFECTING 
ATTITUDE CHANGE. 

In a study of radio used for science instruction. Brewer (1939) found that elementary school 
radio students showed more favorable attitudes toward science than control group students 
Mov^ever. Lanman and Henderson (1953) found no significant differences in attitude change 
effected by radio as compared with silent reading. , 
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Other studies of attitude change effected b> aural and print media tend to indicate no signifi- 
cant differences5*These studies again are disparate and were conducted twent> to fort> years ago. 
The findings are, however, at least generally consistent. 

IR 4. IN DEVELOPING NATIONS, THE. MOST FREQUENT APPARENTLY 
SUCCESSFUL USE OF INSTRUCTIONAL RADIO IS IN CONJUNCTION 
WITH OTHER MEDIA OR INTERPERSONAL COMMUNICATION 
CAMPAIGNS. 

This conclusion may seem so broad (and, to some, so obvious) as to be not worth 
mentioning. It is listed to draw attention to a recurring conclusion found in broad reviews such as 
Chu and Schramm (1967), Jamison, Suppes. and Wells (1973), and Rogers and Shoemaker 
(1971). Virtuall) an> use of an instructional device, medium or technolog> is enhanced b> careful 
attention to the total instructional .svstcm. Rarel> is an> medium used in isolation to carry the enr 
tire burden of instruction. In a quite recent comprehensive review of instructional radio in 
developing nations, McAnan> (1973) concludes thai the **context'* in which radio operates is of 
fundamental importance Schramm (1971) points out the methodological problems of research 
on instructional media, when he describes the tradeoffs of scientific reproducibility and practical 
realism involved in studying the media in the context of the instructional system. 

Conclusions 

The most obvious conclusion of this review is that the work of Chu and Schramm (1967) 
essentially constitutes a dcfinitixe treatment of research on instructional television and radio. 
Some refinements have been suggested by this review, but they are indeed sparse. 

The most significant conclusion that has emerged from this review affects policy con- 
siderations of the management of media production rather than the variables of production 
techniques. Ranging from work at the Children's Television Workshop to the recent ventures of 
malTy institutions and organ. ications into "open learning" (Cavert, 1974), a pattern of market 
analysis, formative research, and production cycles has been shown to b^ most successful. 

The Janus-like quality of this trend, however, must also be considered. Formative research 
does not usually lead to strong, meaningful advances in the body of scientific knowledge about in- 
structional media. This problem is expertly described by Schramm (1971) as a matter of trade- 
offs at some lc\el between the requirements of experimental research which contributes to 
generah/able knowledge and the requirements of specific program research which answers im- 
mediate, locali/.ed production questions. 

The conclusions of Chu and Schramm, as well as those presented in this paper, are **mid- 
lever* corislusions. They are conclusions or generalizations which generally begin with the 
assumption "all tithei thmgs being equal Certainly, this review of research has reinforced the 
constant reminder from Schramm and others that "all other things*' are almost never equal in 
education f ormative research conducted m connection with a specific program production for a 



'*( hcffinglon and Miller. \W, IKiugh. 1952. Knowcr. 1935. 1936. Rulun. 1943. 1944. Lticrback .ind Harding, 1955. 
Wilkc. 19 W 



specific audience also begins with constants, i.e., assumptions of "all other things being equal " 
But reliance on formative* program specific research and on scattered, independent studies will 
probably continue to lead to mid-level conclusions generated at the rate of a few per decade 

A **tried-and-proven" model of successful product program research is now available. It 
would be most encouraging if an equally successful model of basic research were available to 
guide the search for more powerful and more generalizable conclusions. Such a model would ac- 
count for the complex multivariate system of learning of which instructional television and radio 
arc a part and would enable more effective and more cost-effective'program production and 
policy making at all levels, from local to national education. 
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I. Do Pupils Learn 
from Television? 



t. GIVEN FAVORABLE CONDITIONS, CHILDREN LEARN EFFICIENTLY FROM INSTRUC- 
TIONAL TELEVISION. 

There can no longer be any real doubl thai children and adults learn a great amount from 
instructional televi«ion, just as they doirom any other experience that can be made to seem relevant 
to them ~ experiences as different as watching somecne rotate a hula hoop or reading the encyclo- 
pedia. The effectiveness of television has now been demonstrated in well over 100 experiments, and 
several hundred separate comparisons, performed in many parts of the world, in developing as well as 
induslralized countries, at every level from preschool through adult education, and with a great 
variety of subjecljnalter and method. 

Much of this report will be concerned with what we know about the ni ture of "favorable 
conditions'' for leaming from television, and, in particular, what conditions are more favorable than 
others. Here we must say son>ething, however, about what has been done to measure the "efficiency" 
of leaming from television. 

In general, this has been measured either by comparison with conventional .instruction, or by- 
comparison with some absolute or assumed standard. 

Television instruction has frequently been compared with no instruction. In other words, does 
thfe student leam at all from television? A surprisingly large number of experiments have been done 
this way. For example, Sykes (1964) compared 58 education majors who had been randomly assigned 
either to a television group or a control group. The former group watched six 45-minute art lessons 
over six weeks, while the latter did not. A posttest showed, as might be expected, a significant 
difference in favor of the television group. 

'Another approach to measurement is for the teachers or experimenters to set a standard of 
satisfactory performance. For example, Roy, Schein, and Frisina (1964) tried out on 68 deaf students 
a television program teaching type>yriting. The majority of children were able to achieve the criterion 
level of speed and accuracy in what seemed to the experimenter "a relatively short time." In another 
experiment, Frazier and Evans (1960) had 151 teachers and 4,814 third; and fourth-grade children in 
Ohio watchmen half-hour television programs' on elementary science. After the programs, the teachers 
reported that they themselves had significantly greater confidence in teaching elementary science and 
that the pupils showed more interest in it. (Unfortunately, a test of achievement showed no signifi- • 
cant increase in the children's scores.) 

A more widely useful standard of comparison can be derived from performance on standardized 
tests. For example, after television had been installed in the Washington County School System, 
Hagerstown, Maryland, the performance of students was measured on the Iowa tests of achievement. 
These tests are given each year to hundreds of thousands of school children throughout the country, 
and thus standards are established by which test scores in any one location can be compared with 
national averages. Thus, if Hagerstown children in grade 5 gained 1.9 years, measured against^national 
norms, in 1.0 years of televised instruction - as they did ^ this is rather impressive evidence of 
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efficient learning from television. If the average level of Hagerstown junior lugli mathematics students 
rose, during four years of televised instruction, from the 31st to the 84th percentile, measured against 
national norms - as it did - then, again, this can be assumed to oe efficient learning. 

Hagerstown has been working with instructional television so long, and has adopted television 
so fully into its instructional patterns, that it may be interesting here to summarize the results of its 
measurements against national norms. This summary is by Wade (1.967): 

1. Throughout the classes studying arithmetic by television, substantial gains in perform- 
ance were made in the first year of televised instruction, and later classes in the same 
grades maintained or improved on these gains. Some of the changes were spectacular. 
For example, in grade 5 arithmetic the pupils gained an average of 1.9 years in 
knowledge of anthmetical concepts (as measured on the Iowa test of basic skills) in 
one school year. The order of the gains throughout the first years of television may be 
illustrated by the scores made by rural students shown in Table 4. 



TABLE 4. Effects of televised learning 





Grade 3 


Grade 4 


Grade 5 


Grade 6 


National norm in May 


3.90 


4.90 


5.90 


6.90 


1958 (before television) 


3.59 


4.43 


5.26 


6.49 • 


1959 (first year of television) 


4.06 


4.97 


5.77 


6.83 


1960 


4.18 


5.01 


6.13 


7.17 


1961 


4.30 


5.08 


6.19 


7.28 



Thus these rural students, averaging half a grade below the national norm before tele- 
vision, all came to exceed the norm, grades 3 and 4 after one year of television, the 
others after two years." 

2. After three years of television, achievement in rural schools (where students had 
onginally averaged one-quarter to one-half a grade below urban students) increased to 
a point where achievement was comparable with that in urban schools. This suggests 
tliat television's ability to share the best teaching may have had an effect. 

3. The same pupils who were making such striking gains in arithmetic, which was taught 
by television as a regular part of the course, made very small gains in reading, which 
was offered by television oH a voluntary basis and unsystematically. 

4. In junior-higli general mathematics, the average achievement level of urban pupils on a 
standardized test of concepts rose in^our years of television instruction from the 31st 
percentile to the 84th percentile'^^'^ on a standardized test of problem-solving from 
the 33rd to the 68th percentile. Rural schools on the same tests rose from the 14th to 
the 38th percentile on concepts, but made very shght over-all gains in problem-solving, 

5. In grade 10 mathematics, urban schools itse from the 34th percentile before television 
to the Slst. Rural schools, for ion)e reason, declined somewhat in the same period. 



6. In grade 6 science, television pupils showed more growth than conventionally taught 
pupils at all ability levels, as Table S shows: 

TABLE 5. Comparison of growth with pupils taught conventionally and hy television 

Taughi conventionally Taught by television 



Ability level (grade 6 science) Av. I.Q. 1 Achieve- Av. I.q/ Achieve- 







ment 
growth 




ment 
growth 


11M40 


117 


12mos. 


118 


15 mos. 


90-110 


100 


1 1 mos. 


100 


14 mos. 


57-89 


83 


6 mos. 


83 


13 mos. 



Intelligence quotient 

f 



7. Grade 8 general science achievement, as measured on a standar^dized test, was two 
years higher, after several years of television, than before television. Such was the case 
both in Hagerstown schools and rural schools. 

8. Small gains were recorded in the core course - social studies and language. 

9. Significant gains were recorded when United States history was taught by television. 
The following figures show the gains made in the outlying schools that received 
television later than did Hagerstown (the percentile on national norms in 1958 before 
television was 28): in 1959 (first-year television), 45; in 1960, 46; in 1961, 50. 

10. Consistent, though not spectacular, gains were recorded in grade 12 English taught by 
television. 

1 1. Although it is somewhat more difficult to assess achievement in music and art, on such 
tests as Hagerstown was able to give in. these fields, pupils who had been exposed to 
the televised courses in these fields scored higher than pupils who had not had the tele- 
vision instruction, Cil 

At the end of tltis chapter a number of examples will be given of research of this general kind. 
Let^usnow turn to the kind of efficiency test which has been most commonly used vidth instructional 
television: comparison with conventional instruction. 

It will be obvious that this is an extremely difficult kind of experiment to design and conduct 
satisfactorily, because of the problems that arise in controlling the variables so that one knows the 
companson is truly measuring clear and defined alternatives. For example, what do we mean by 
"conventional'* instruction? Supposedly, face-to-face instruction in a classroom. But can a finding 
concerning conventional instruction in one classroom be generalized to conventional instruction in 
other classrooms? Certainly not unless we know exactly what went on in that classroom, and find its 
essential charactenstics duplicated elsewhere if we can identify the essential characterisUcs. 
Furthermore, what are we really comparing when we measure the result of television teaching as 
against classroom teaching? Is it television against face-to-face, or teacher against teacner, or some 
interaction? , 
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And what about the subjects uf the expcniiieiit'^ Ideally, we ought to use the same children and 
compare what they learn from the two methods, but tins is unrealistic. We can match tliem loi l,Q. or 
pretest or previous grades, or some other bench mark, but thcMi we are never sure that wc are 
matching them, even if it were possible, in such a way as to make them really equivalent 

The best way is probably to assign them at random to different treatment groups, but this 
makes it difficult for schools to cooperate tu the experiment. And even if the schools are willing to 
Loopeiate. arbitrtiriiy pulling out children lioni their original classes and randomly assigning them ti) 
different groups might create a feeling among the chiidicn il.at they are being uscd for guinea pigs. If 
so, the results of testing would hardly be generahzabie bc^cause of tlie reactive nature of the experi 
mental procedures, 

txperiniental design has ways of meeting ihese difficulties in case random assignment is not 
feasible. One is the method of covarpnce analysis, which we find in many of the experiments 
comparing television teaching and face-to-face teaching. Intact groups are used, the i.Q. or some 
pretest sciJics are obtained, and then the posttest results of the experimental and control groups are 
conipjrcd after their differences m I.Q. or pretest scores have been taken into account. This method, 
however, has its limitations. Because of measurement imperfection, we may not be able to take into 
account the initial differences between the two groups as fully as we wish to. Besides, since vve are 
using intact gunips, there is always the problem of other kinds of group idiosyncrasies which are 
relevant to the pitsttest results, but which are pot taken care of by the covarunce analysis. This 
problem of mtra-session history is of course general to all experiments, but it is particularly apt to 
cause trouble in educational research where there is often no alternative except the use of intact 
classes. 

Then there is the problem of making the stimulus comparable in the two groups. Obviously , if 
different teachers are used, as is often the case, then we don't know whether we are comparmg the 
two methods of instruction, or the two teachers. Even if the same teacher gives both the face-to-face 
instruction and the telecast lei ture. we ^tiil cannot be sure that tlie contents of the instruction will be 
exactly the same unless the face-toTace lecture is telecast to the experimental group at the same time. 

And even the telecasting of a face-to-faee lecture to the experimental group does not work as 
well as it may soutid. Imagine a group of children sitjing m a studio with all the liglits and equipment 
and camera activities The learning situations o**" the studio group and tlie TV group obviously contain 
many differences other than the method of instruction, which is what we are interested in. In fact, m 
one experiment reported by Williams, Paul, and Ogilvie (1957). students receiving a lecture in an- 
thropology in the studio did significantly less well not only than the group that SuW the telecast 
lecture, but also the group that only heard the sume lecture over the radio, apparently because of the 
environmental distractions in t!ie studio. 

Tlierefore, test results from the TV group and the face-to-face groups would, strictly speaking, 
be comparable only if the students arc assigned randomly and m such a way as to minimize the 
reactivity of ll»e experinKiital arrangeriients, if the qualities and performance of the teachers are m 
every way the same, if the contents of the lectures are the same, and if the learning environments are 
tlie same. Only then can we be reasonably sure that we are comparing the effect of presenting a 
lecture on television with the effect of presenting the same lecture face-to-face. 

These arc big ifs. It should not' be iurprising that only a tiny portion of all the comparisons of 
ill .tuii>tioiiaJ television with conventional teaching have been done in a way approximating this clean 



experimental design. I or iHitance. Stickell (1963) found, out of some 250 comparisons, only 10 that 
meet his rather rigid requirements for adequate experimental design. He discovered 23 studies that 
were "partially intei^retable." All tlie 10 that were **interpretable" showed *^no significant differ- 
ence" in learning, at the commonly accepted level of significance, between televised teaching and 
conventional teaching. 

Here we are faced with the problem of how to treat the great majority of the less rigidly 
designed experiments. Shall we simply term these experiments as "onintcrpretable," as Stickell did** 
Or shall we use them for what they are, namely, research findings that do not strictly ineet the 
requiremeilts of methodological rigor but nevertheless may provide some information on a pertinent 
research problem? 

We are inclined to take the second approach, for a number of reasons. First, even thougli most 
of these studies methodologically are not up to rigid standards of clean experimentation, the short- 
comings are most likely the. results of practical limitations and realistic conditions. In other words, 
this IS what a school can do under the circumstances. Secondly, even though each individual study is 
**uninterpretable" because of certain unknown or ur.spelled out situations which 'AXie particular to 
that study, it is qi.ite unhkely that the. particular situations surrounding all these studies would be 
biased in the same directions. Here we have a situation involving hundreds of experiments independ- 
ently conducted under a wide variety of conditions. This is analogous to sampling several hundred 
individuals havmg a wide vaiiety of backgrounds. Under the law of random operation, it will not be 
unreasonable to assume that in these several hundred experiments, the effects of the unknown 
particular situations wdiich might have rendered each individual study "uninterpretable" would on the 
whole cancel each other out. In this sense, we might be justified in looking at the general picture that 
has en^erged from these majority of experiments, to see whether this general picture agrees with what 
we already know from a few clean, rigid experiments. If we do find agreement, we will liave an 
additional assurance about the comparative effectiveness of televised teaching and face-to-face teach- 
ing. 

When we look at the majority of the less rigidly designed experiments, the general finding is the 
same as that from the rigidly designed expeririients, namely, no significant difference between learn- 
ing from televised teaching and learning from^onventional teaching. Let us give a few examples. 

Schramm (1962) summed up 393 experimental comparisons on television vs. classroom teaching, 
including a considerable amount of unpublished materiaL He reported that 255 of these comparisons 
showed no significant differences, 83 were significantly in favor of televised teaching, and 55 signifi- 
cantly in favOr of conventional teaching. 

Summanzmg the results of a three-year national program in which 200,000 students from 800 
pubbc schools took pirt, Pflieger and Kelly (1961) reported that whereas most comparisons showed 
no significant differences, 119 were significant in favor of TV-Jauglit students, and 44 ii, favor of 
conventionally taught students. ^ 

Kelley (1964) made more than three hundred matched achievement test comparisons between 
television teaching and conventional teaclung dunng the period of 1956-1961. These test comparisons 
were classified under four subject matter areas. English, mathematics, science, and social studies. 
Results of his comparisons showed that students generally did well when television was used as a' 
regular resource. In one out of every four comparisons, significantly higlier achievement scores were 
made by television groups. 



We have recently reviewed, up to 906, 207 published studies m which television teaching has 
been compared with conventional teaching. Of the 421 separate comparisons made in these studies, 
308 showed no significant diffeiences, (j3 showed television instruction to be superior, and 50 found 
conventional instruction better. 

Q 

Therefoic, all these summaries show that in the great majority of comparative studies, there is 
no significant difference between leaimng from television and learning from conventional teaching, 
and that where there is a significant diffeience, it is a bit more likely to be in favor .of television than 
of conventional instruction. t 

Bearing in mind the caution we must take in interpreting this information, what does it mean to 
educators, to teachers, and to school administrators? Mere we have hundreds of comparisons, usually 
involving .m the one hand the best a system can put together in teachers, visual resources, and careful 
preparatioi., presented on the television screen, and on the other hand, often ordinary classroom 
practice, ordinary teachers, and ordinary teaching aids. And yet the predommant finding is no 
significant difference. It can be argiied,that if this is the case, why introduce instructional television? 

But this IS precisely the point Instructional television does make it possible to share teaching 
more widely. It c^ui share the best teaching as well as ordinary teaching. It docs^ake it possible to 
give teachers more time to prepare, and make more resources for leaching. If new ventures are to be 
undertaken in education, if courses or materials not now available in existing classiooms can be 
offered there by television, or if television can be used to extend the benefits of education to children 
or adults r\ot presently served by existing schools thetf it would appear tlut television can be used 
for such purposes with considerable confidence. 

Furthermore, the research seems to suggest that there are a number of cases in which televised 
instruction has brought about more learning than the existing level of classroorn teaching. The 
number of these cases seems to be greater than chance. Now, if we can identify the qualities of 
television teaching that make for maximum learning, perhaps schools can hope to use televised 
instruction more effecovely even in existing classrooms. 

Finally ,^it should be understood that many of t^e comparisons of television with conventional 
instruction are of classes taiiglit completely by television vs. classes tauglit completely by conven- 
tional methods. .\b we shall see later in this book, this is an unreal comparison, because almost 
nowhere m the world is television being used in cla&srooins without being built into a learning context 
managed by the classroom teajier. Indeed, some of the niosi successful uses seem to depend on the 
studio tciclicr and the classroom teacher working as a team, toward the same learning goals. There- 
fore, the finding of ''no significant differences" seems to mean that television can do its part in this 
combination, and one goal of future research and practice is to find what combinations wsl! be more 
efficient than either classroorn teaching or television teaching alone. 

2, BY AND LARGE, INSTRUCTIONAL TELEVISION CAN MORE EASILY BE USED EPFEC- 
TIVELY FOR PRIMARY AND SECONDARY SCHOOL STUDENTS THAN FOR COLLEGE 
STUDENTS, 

•» 

We have seen that instructtona! television can be as effective as convenUon^l teaching, but does 
this finding hold for all grades of students? Miglit there be a difference between primary and second- 
ary scliool students and college students? 




In the study by Scliraiiini (l<)(>2) cited before^ he found a tendency from 393 comparisons 
indicating that the lower the gradeb. the more hkdy television teaching will Be superior to face-to-Face 
teaching where differences do occur. At the third to sixth grade level, he found 50 comparispns in 
favor of TV, 86 no differences, and 16 in favor of face-to-face teaching. The same picture held' for 
seventh to ninth grades. 18 in favor of television^ 28 no differences, and 5 in^favor of face-to-face ^ 
teaching. For tenth to. twelfth grades, the trend was reversed: 12 in favor of television, 57 no 
difference, and 21 in favor of facc-to-face teaching. At the college level, the reverse trnd became 
even more pronounced, only 3 in favor of television, 24 no difference^, and 13 in favc* of face-to- 
face teaching. » 

In our review of the 207 studies involving 421 separate comparisons, we have come up with 
essentially the same findings. Out of 202 comparisons made at llie'college level (Table 1), we found 
28 (H'/c.) in favor of conventional instruction, and 22 (11%) in favor of television instruction. Thi< 
gives conventional instruction a slight nef advantage of 3%. Of the 64 comparisons at the elementary 
school level, only 4 (67o) were in favor of conventional instruction, while 10 (16%) were in favor of 
television instruction. Similady, of the 122 comparisons made at the secondary school level, 16(f3'^t) 
were in favor of face-to-face leaching, and 24 (20%) were in favor of televised teaching. At the 
elementary and secondary levels, television instruction has a net advam^ge^J 10% and 7^' respec- 
tively. 



Table 1 

Remits of 421 Comparisons between Instructional Television 
and Conventional Teaching 





No significant 


Television 


Conventional 




differences 


more effective 


more effective 


Elementary 


§0 


10 


4 


Secondary 


82 


24 


16 


College 


152 


22 


28 


Adults 


24 


7 


2 




308 


63 


50 



Altliougli a statistical test tor the significance of such differences would not be appropriate in 
this case, these findings consistently indicate that television instruction i<iapt to be more effective in 
teaching primary and secondary school students than college students. 

In the absence of more evidence, we can only speculate as to why thi^may be so. One possible 
reason could be the lack of immediate feedback in televised teaching. We inight assume that the 
higher the grade level, the more complex the material tauglit, the more serious will be the lack of 
immediate feedback and discussion. The problem of feedback will be more fully discussed later 

Anothei possible factor is the role of television in the environment in which the students are 
broiiglit up. We ajgjit assume that the younger the children, the more intimately lias television been 
part ot their experience of growing, and the more readily they will be able to learn from tliis mediui^. 




A tlurd pubsibilit) is the different preferences for the media by different age groups. For 
instance, Ames (195H) gv>t (lie iiupressioii after his visits to in:>tructional television in ten big cities 
that the TV teacher usuall) has a special prestige value for >uunger pupils, and thus may be able to 
stimulate and motivate learning. Perhaps the >ounger pupils are more likely to prefer television 
teaching while the older students are more likelv to prefer face-toface teaching. 

hinall), \ve must consider the attitude of the teacher. Any school administrator knows that the 
classroom teacher can have either a facilitating or a hindermg effect un learning aids brought into the 
classroom. Undoubtedly the secondary school and college teacher is apt to be more defensive about 
sharing liis classroom with a televised teacher from outside, and less willing to surrender his right to 
conduct the lecture and demonstration parts of a course. The elementary school teacher is accus- 
tomed tu a more flexible schedule, less accustomed to lecturing, and more likely to be grateful for 
outside help with unfamiliar subject matter (like foreign language or the new math) or with demon- 
strations or visual aids which could hardly be produced in a single classroom. Therefore, if the 
elementary sclioulteaclier is more receptive than the secondiiry or the college teacher to, televised 
instruction, we migJit expect that the students too would be more receptive. We shall summarize 
some of the studies of teachpj attitudes toward television laterjn this volume.^ 

3. SO FAR AS WE CA'J TELL FROM PRESENT EVIDENCE, TELEVISION CAN BE USED^ 
EFFICIENTLY TO TEACH ANY SUBJECT MATTER WHERE ONE WAY COMMUNICATION 
WILL CONTRIBUTE TO LEARNING. 

Perhaps even this statement is unduly restrictive. In a number of cases, instructional television 
has been buiit into a two-way system, either b> means of swift feedback througli telephones or 
push buttons in the classroom, or slow feedback througli correspondence s|ud> asm Japan where the 
combination of television and correspondence study has proved to be a powerful learning tool. 

Intuitively, it would seem that television would not commend itself for use m teaching where 
'most of the work consists of student practice (for example, a course in public speaking or type- 
writing) or where the essential part of the learning experience grows out of discussion between 
student and teacher or among students (for example, a seminar). But the basic speech course has been 
taught foFa number 'jf years by the Chicago Junior College entirely by television except for two or 
throe meetings on campus during the year, and tne television students have done on the average at 
least as well as campus students taught conventionally. In a number of instances, television has been 
used as an essential part of a spcechcourse. Examples are Reid's experiment (I960) at the University 
of Missjun, Glevenger and Coljin (19.*')) at the University of Illinois, and Ivey and De Marco (1961) 
in the Arka^nsas pubhc schools. In eaJi of these, the performance jf students taught in part by 
television was as good as, oi" be|ter than, that of students taught conventionally, and there was some 
evidence of more favorable attitude^ developing toward the course. 

Typewriting? Pasewark (1957) compared the teaclung of a beginning course m typewriting by 
television and by conventional methods Th^ television-taught students learned to type significantly 
faster and somewhat more ycur^tely.- . 

* ' 9 • 

,^ Discussion? Becket, Dunlap, and Gerber (1957) tried an experiment at the University of Iowa 
in .which part of a clas^discussed in the studio with the instru<ftor while the rest uf the class watched. 

were no differences in' final performance* between the group thus tauglU in part by television, 
and a group taught conventionally, althbugli the students who had to i\^U'h the discussion were less 
favorable to the cour^. And of course television has been used in a number of cases to "feed" 
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discUSMoii groups tlit group has its own leader, but dtscussum takes off from a keynote talk or 
demonstration delivered b> teleViMon. This is the principle of the Indian radio rural forum, which has 
long ago proved its effectiveness, television is at least as effectiNo as radio when used m that wa> ,as 
experiences m France and Japan have shown/ 

Laboratory studv, in wnicli a student works Hidmduall> but requires frequent access loan 
instructor, migiit seem to be a kind of subject ill-adapted to teIe\ision. But Seibcrt and Homg(I%0) 
and Diamond (1962) both conducted laboratory sections b> television (in chemistry and anatomy, 
respectively). Diamond found no significant differences between groups tauglit conventionally and by 
television, and Seibert and donig found oiil> one difference m six comparisons this in favor of the 
television group. Diamond found that television saved time by permitting an entire class to see a 
demo. pstrat ion at the same time. 

An tima/.ing vanetv of subject matter has been tauglit by television, in most cases with "no 
significant differences" rom standard results or conventional teaching. The catalogue extends from 
literacy training (to whjch television has now contributed successfull> m Italy, the Ivory Coast, Peru, 
and the United States), driver education (tauglit effectively by television in Cincinnati public schools, 
to take an example), dentistry (where effective use has been made of television boih in student 
training and in extension courses for example, Tannenbaum, 1956, and Grant, Blancheri, Lorencki, 
and Men ill, 1963), ^ 'guidance" (in Portland, Maine, sixth-grade classes presented guidance informa- 
tion by television arc reported to have done at least as well m information and adjustment scores as 
classes to whom the information was given face-to-face see Lemke, 1%3), agricultural extension 
(summarized by Crile, 1957), IBM customer engineering training (television raised trainee's grades 
over former years see Beatts, 1957), even to the task of orienting preschool children to the ex- 
periences they would have in the first grade (Durost, 1961). 

In at least three school systems, an entire curriculum is tauglit by television. These are Hagers- 
town, Maryland. American Samoa, and Chicago. In the first two of these, television is used to leach 
the core of every course from first grade through twelfth, m Chicago, a two-year junior collli^e 
curriculum is offered by open-circuit television. 

in the 39:. comparisons sumniarued by Schramm (1962) the results by subject areas were as 
follows: 

Number of Percentage in which TV groups did as well 



Subject 


comparisons 




as or better than control groups 


Mathematics 


74 




86.5 


Science 


84 




90.5 


Social studies 


74 




93 2 


Humanities 


53 




^' 77.4 


Languages 


84 




82.1 


Health, f^ifety 


24 




79.2 
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From the 421 comparisons we liave made, the resuhs by subject areas are as follows. 



Subje ct 

Mathematics 

Science 

Social studies 

Hurfianities 

Languages 

Skills 

Miscellaneous 



Number of 
comparis ons 

56 
100 
77 
45 
77 
26 
40 



Percentage in which TV groups did as well 
as or better than conventional groups 

89.2 

86.0 

89.6. 

95.5 

88.3 

96.1 

75.0 



' While the previous comparisons made by Schramm indicated that mstructional television had, 
on the average, somewhat less success with humanitips than, for instance, with natural science, the 
more recent comparisons we have made suggest jnst the opposite. The overall impiession one gets 
from the two summaries of comparisons seems to be. So far as we can tell from available research 
evidence, there is no general area where television cannot be used effuicntly to teach the students. 

However, this does not mean that instruction can be turned over entirely to television in any of 
these subject-mafier areas. As we shall have occasion to point out later, almost nowhere in the world 
IS television now oeing used seriously lo carry the entire weight of teaching, it is always combined 
with classroom teaching, or supervised learning groups, or some other device to stimulate and direct 
learning at the receiving end. What the results do seem to mean is that television is not essentially 
subject-bound, li can contribute in many areas. Where demonstrations are needed or where expert 
teaching needs to be shared w»dcly, it is strong. Wliere learning requires continuing interchange 
between student and teacher, it i:^ not strong.Bul in almost an> area of subject matter, if needed and 
if used well, it can contribute. 



♦ ♦ ♦ 



Examples of research comparing TV instruction with no instruction: 

lenders (1%0) compared two groups of sixth-grade children who had received a series of saence 
programs on television with a control group that did not watch the programs. Both television groups 
scored significantly greater improvement than the control group. 

Lottes (1961) randomly assigned 213 primary schoolteachers to two treatment groups. The 
expeiiineiital group viewed 15 half-hour programs on reading instruction. The control group was told 
to write weekly reports on reading instruction so that any Hawthorne effects could be assessed. The 
TV group teachers showed a significant increase in classroom performance, while the control group 
had n()^iinprovemenl. 

In an experiment conducted in an interracial neigliborhood in New York City, Langdale (1962) 
liiund closed circuit television an effective medium for teaching English to Spanish-speaking people, 
tind Spanish to English-speaking people. 



10 



29 



Li 



Castle (1963) reported on a study ni vvliitli a postgraduate medical program was presented on 
opcn-eircuit educational television. Pretest and posttest results were obtamed from 18 physicians and 
31 medical students who had viewed the program. The average per cent of correct answers rose from 
70 in the pretest to in the posttest for the physicians, and from 64 lo 85 for the medical students. 

flennes and Salt/man (1965) presented to 570 gifted children in fifth and sixth grades three 
series of enrichment units on astronomy, mathematics, and geography through television The work 
was on a voluntary basis, ai.d there was no classroom foMow-up. Tests showed that children who 
viewed the enrichment lessons scored significantly higher than a control group of 1,000 children 

In England, Belson (1950) found th,it a television program on BBC produced an increase in 
viewers' knowledge of French wordi> and phrases and general information about France. 

Ogawa (I960) let 140 Japanese fifth-grade children watch an educational television program 
about the Tokyo-Yokohama industrial area. Comparison of pretest and posttest showed substantial 
increase in the students' knowledge. 

In Italy, Muia (1961) observed pupils attending courses of a telecast program, **Non e mai 
troppo tardi ' (It is never too late), over a period of three years He found positive results achieved by 
television in overcoming illiteracy. 

Bertran (1962) examined the use of closed-circuit television for training of teachers in France. 
He found that the presentation of a course on television forces the teacher to be concise, to improve 
his iiwthod, and brings out the essential pomts of his lesson, 
o 

Examples of research comparing TV instruction with conventional 
instruction, where significant differences were found' 

Pasewark (1957) conducted an experiment on teaching typewriting by television. Both the TV 
group and face-to-face group received 48 hour-long typing lessons from the same mstructor. At the 
end ol the course, the television group students typed significantly faster ihan the face-tcvface group 
students. 

Meacham (1963) coiripaied studenis in a clothing constiuction class The television group did 
signitfcantly better on laboratory performance tiian the facc-tcvface group althougli in objective 
inf ormation tests the two groups showed no difference. 

Kanner. Runyon, and Dcsiderato (1954) reported on an experiineni<|Irv^ 400 army trainees 
were taught basic military skills either by television or.by conventional msWtion. In five of 17 tests 
given, the FV group scored significantly higlier. In the rejiiaimng 12 tests no significant differences 
were found. 

Herminghaus (1957) compared nmth-grade studenis ;n a composition class. Those students who 
were taught face-to-face .<U;ored significantly higlier than the TV-taught students. 

hi an experiment by Gordon ( I960), students in 20 Hawaiian schools who had pronounciation 
problems wJre taught remedial speech by either television or their own regular teachers The same 
jury rated the students' ta|>e-recordings before and after the remedial program. Students tauglrt by 
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television had an avciagc stoic of *) H, as tunipared with a shglit average lussuf 0.4 fur students 
tauglit by their own tcacliers. 

Gottsthalk (1065) reported that college students learning German from closed-circuit television 
did sii^uficantl) better m aural .iiid icadiiig cuniprthenbioii than students tauglit b> the cujwentional 
method. However, the two group*; had no differences on written finals. 

Stake (IO50) LOinpared higli school sfidents taught eleincntar) Spa'iish vocabulary by tele- 
vision with face-to-face i^uglit students The TV group had significantly lower scores than the face- 
to-face group. 

Wetter and Gable (1^)58) reported that junior higli school students tauglit mathematics by 
television scored significantly higher than did face-to-face students. 

Jacobs. Bollenbacher, and Keiffer (1961) tested the effectiveness of television in teaching 
mathematics tu below-average junior high students. No significant differences were found between 
the television and conventional groups un the computation section of the test. In two of five 
Lumpansonson problem solving and concepts, the TV-tauglit classes did significantly better. 

Johnson and Marty (1''60) reported that higli school students tauglu geometry by face-to-face 
instruction did significantly better than the TV-tauglit group. 

Suchy and Baumann (I960) conducted a three-year expcruiKnt in which higli school students 
were tauglu American history either by television 01 by conventional instruction. In both the first 
and the second year, the TV group scored significantly higlier than the conventional instruction 
group. 

In an experuncnt conducted by Piiito(l%2) in Chile, higli school students were taught history 
of the Middle Ages and modern times. On questions related to interpretation and description, the 
TV-group students did significantly better than the two groups taught without television. 

Johnson (1%0) reported that students tauglit introductory geography by conventional instruc- 
tion had significantly better achievement than students taught by television. 

Abe (I960) compared two groups of Japanese students randomly assigned either to a television 
program or to a lecture by the same professor. The program was about elementary psychology 
concerning the mind. The lecture group drd significantly better than the TV group. 

Boone (1954) reported thai Naval Academy midshipmen receiving instruction on electroiiics 
from television scored significantly higlier than did the face-to-face group. 

Macomber (1956) toinparcd television instruction and conventional instruction in a college 
human biology course He found that the TV tauglit students scored significantly higlier than the 
face-to-face students. 

Woodward (1964) reported that the achievement of face-to-face students in biological science 
was significantly superior to that of TV-iaught students. 
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II. What Have We Learned About 
T the Efficient Use of Instructional 
Television in a School System? 

Ut us turn now to sonK of the very broad conclusions about the use of instructional television 
which seem to emerge from the evidence. These derive most often from case studies and experience 
reports, rather than from the type of experiments which we have been reporting and to which we 
shall return agam in the next chapter. Nevertheless, these are conclusions which may be of great 
practical i;nport for users. 

4 TELEVISION IS MOST EFFECTIVE AS A TOOL FOR LEARNING WHEN USED IN A SUIT- 
' ABLE CONTEXT OF LEARNING ACTIVITIES AT THE RECEIVING END. 

We remarked in the preceding section that hardly anywhere in the world is television being used 
to carry the whole weight of instruction. Almost invariably, where it is being used effectively, it is 
built mto a teachmg-learnmg system. The teaching that can be done best by television is provided that 
way. what can be done better by face-to-face teaching or group supervision is provided that way 

Thus in Samoa and Hagerstown, where television provides the core of the entire curriculum, 
television itself fills only ten to 30 minutes of the class period (lets in the early grades, more in the 
higgler ones). The rest of the tinie belongs to ihe classroom teacher, and gieat efforts are made to 
coordinate the work of the studio teacher and the classroom teacher. In Chicago, where television 
comes probably as close to carrying the entire weight of teaching as it does anywhere, the Chicago 
Junior College found it necessary to set hours during which television students could consult instruc- 
tors by telephone, to arrange for most classes a few meetings on campus during the term, and to 
arrange to have papers written and corrected as in campus teaching. (See case studies by Schramm, 
Nelson, Odell,Vaizey, and Spaulding, i967;Wade, 1967;McCombs, 1967). 

In Italy, where Telescuola taught secondary education to pupils who were out of the reach of 
secondary schools, and literacy to adults, learning groups were organized in both cases; and the^j 
quahty of group supervisors was gradually upgraded from monitors to certificated teachers (Lyie, 
Kahnert, Benton, and Bertola, 19o7). 

In Peru, where school dropouts and children unable to obtain places in schools were taught by 
television, it was found that the effectiveness of these cla.sses was greatly mcreased when children 
could conic to a two-hour class on Saturday momings at whic. they were given face-to^face teaching 

(Lyle, Germanacos, Kahnert, and Torfs, 1 967). 

> 

In Japan, where an entire secondary school cumciilum is offered by television and correspond- 
ence study, the greater weiglit .s carried by the correspondence work, and the television serves to 
supplement', explain, and motivate the students, and to niaintain schedules (Schramm, Amagi, Goto, 
Hiratsuka, and Kumagai, 1967). I 

The experiments mentioned in thu previous section, in which apparently unlikely subjects such 
as speech, typewriting, chemistry laboratory, and driver education were tauglit successfully by tele- 
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vision, used it in this same wa> io Cdrr> part of the weight of the course, the responsibihty being 
divided between the studio and the classroom in whatever seemed to be the most desirable combma- 
tion. Obviously, then, one of the keys to efficient use of instructional televison would appear to be 
the coordination of studio and classroom, and the joint planning and continuing communication 
between studio and classroom teachers. In fact, after completing 23 intensive case studies in 18 
countries, a group of authors representing the International Institute for Educational Planning stated 
this conclusion: 

"In effect, then, by their very nature the new educational media enter into a kind of team 
teaching. It is not precisely the kind of teaching usually called *team teaching' in modern 
schools, where the term usuallv refers to the division of specialized responsibilities for a 
large group of pupils among a group of teachers and assistants. But the principle is the 
same. Each teacher has a speciaHask which, supposedly, he can do best. In the case of the 
media, a teacher at the point of input, a teacher at the point of reception, perhaps 
another teacher speaking thougli textual or exercise materials, combine their efforts, each 
doing his own part of the task of stimulating students' learning activity. When the media 
are used for adult education (let us take agriculture as a possible subject area) the teacher 
at the transmitting end may be an extension specialist, the supervisor at the receiving end 
may be a forum chairman or village-level worker, and the materials may be prepared by a 
group at the agriculture research station. But the division of responsibihties is the same. 
Obviously such a division and combination of responsibility requires a clear and common 
set of learning objectives, the will to work together, careful planning, and adequate 
training in the special skills required.'* (Schramm, Coombs, Kahnert, and Lyle, 1967, p. 
97). 

Tins approach represents something of a shift in emphasis in the study of instructional tele- 
vision. Most of the experiments in the field, following along the line of instructional film experi- 
ments, have been concerned with program content what goes into television at the transmitting 
end. Wliat we are saying in this section, and what derives from such cases and experiences as have 
been mentioned, is that the amount of learning from television depends at least as much on what 
happens at the receiving end 

Now, of course, most of the experimenters who have worked with television and film content 
have been content to follow the old hypodermic theory of communication. They know that 
attaining a learning result from television is not so simple as injecting facts and concepts into a passive 
pupil. Learning is an active thing. Learners come to television with different goals and different 
mutivation.s, and both the broadcast and the classroom content must try to stimulate and direct the 
learner's own activity. 

There are experiments as well as case studies to demonstrate this. For example, when Colombia 
offered new math by television to its teachers as part of their in-service training, a great deal of 
learning took place among teachers who watched the programs individually. However, if teachers 
watched m groups and then discussed the programs afterward, there was significantly more learning, 
and if a group had a chairman or :>upervisor to direct the discussion, there was still more learning. 
, (Comstock and Maccoby, 1966b). 

It IS only common sense to conclude that if part of the teaching is to be done in the classroom, 
then the kind of teaching that goes on in the classroom will have something to do with the total 
amount of learning. But there has been less research than on^ might expect on the interface of 
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television with classioom activities. What are the most effective ways of combining these two ele- 
ments of a couise? 

s * 

In film research there are studies of the usefulness of a teacher introducing the film and then 
conductmg leviews oi discussions afterward. In general, these activities can be conducted in such a 
way as to increase the amount of learning from the film. For example, a carefully designed experi- 
ment in Australia (Commonwealth Office of Education, 1950) found that introducing the film, 
showing the film, class discussion immediately thereafter, and repeating the film 24 hours later, was 
the most effective of six ways to use the film as a part of class work. The Michael-Maccoby experi- 
ment (1953) found that stopping a film at intervals for overt or covert review resulted in significantly 
more learning than merely seeing the film througli. A study on the effectiveness of teaching the use of 
the slide rule with the aid of a film found that guided practice after seeing the film resulted in 
significantly more learning than unguided practice (Kimble and Wulff, 1953). A study on the use of a 
film 10 teach Air Force trainees about maps (Levine, 1953) found that active review of the subject 
matter after the film would considerably increase learning. 

Most of the research on this topic has dealt with film, but there is little^ doubt that most of the 
conclusjons can be transferred to television. In the case of television itself, there are experiments (for 
example. Cropper and Lumsdaine, 1961b) to indicate that learning can be incieased by building the 
opportunity for active responses into the lele\ised program itself. The Hagerstown experience 
(Hagerstown, 1959) has shown that when the televised teaching was so designed that pupils would 
respond to the studio teacher, then this discussion .vould, after the televsion part of the class, be 
projected or transferred to discussion with the classroom teacher and the other pupils. From numer-' 
ous case studies and experience reports (for example, see Schramm, Coombs, Kahnert, and Lyle, 
1967) has come evidence that the attitude of the classroom teacher toward the televised part of the 
class has been transferred to the pupils and been reflected in the effectiveness of the use made of the 
television. And finally, one of the more elaborate studies of context of instructional television, 
Denver's experiment with foreign language teaching in the elementary schools, found that different 
"packages" of classroom activities built around the television made significant differences in the Jolal 
amount of learning. Thus, in the first. year of language study, teacher-directed classroom practice 
(using any one of several drill styles) plus electronic aids (tape recorder or discs) was highly effective. 
In the second year, progianimed mstruction plus teacher-directed practice plus some other activity to 
provide variety, was a highly effective combination. But the general conclusion of the experimenters 
was that "a well-trained and motivated classroom teacher is the most effective single learning aid." 
When the television part of the course was held constant, "both the interest and the experience of the 
classroom teacher influenced learning." (Hay man and Johnson, 1963a; also Schramm and Ober- 
holtzer, 1964). 



5 TELEVISION IS. MORE LIKELY TO BE AN EFFICIENT PART OF AN EDUCATIONAL 
SYSTEM WHEN IT IS APPLIED TO AN EDUCATIONAL PROBLEM OF SUFFICIENT MAGNI- 
TUDE TO CALL FORTH BROAD SUPPORT 

.It may well be the size, rather than the nature of the educational problem television is used to 
solve, which relates most closely to its efficiency. 

It IS now clear that television can be used to help with a great variety of the problems that 
educational systems and educational ministries have. For example, the series of case studies to which 
we have previously referred found instructional television being used in the following areas* 
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Adult education and 

Upgrading Teaching Extending Literacy and fundamental community 
instruction teachers the school education development 



Colombia Algeria Chicago Italy Colombia 
Hagerstown Colombia Italy Ivory Coast Italy 

Niger Hagerstown Japan Peru Peru 

Nigeria Italy Peru Samoa 

Samoa Nigeria 
MPATI Samoa 

In each of these groups there was sufficient evidence of success to indicate that television, if used 
well, can effectively contribute to any of them. (See Schramm, Coombs, Kahnert, and Lyle, 1967, 
pp. 17-92). 

What is television contributing to the solution of these problems? Essentially, it is sharing and 
distributing teachuig. It is serving as a pipe through which superior teaching, elaborate demonstra- 
tions, and otherwise scarce subject matter can be distributed more widely than would otherwise be 
possible. There is no magic about it except the relative efficiency with which it can deliver teaching- 
learning expenences over wide areas, as we shall see later, this distributive efficiency is one of the 
qualities that distinguishes instructional television from instructional films. 

Lei us iook at a few examples: 

Niger has only about 10 per cent of its children of school age in classes, it is anxious to bring as 
many as 300,000 additional children into school, and to build up its secondary education. But in the 
entire country there are only 66 teachers who have themselves had secondary education, and httle 
chance of getting any more in the next decade or so because the other needs of a new country for the 
few secondary school graduates have higher priority than the schools. In this situation, there is every 
reason to think of sharing the best teachers as widely as possible. And this is what Niger has set out to 
do. using some of its best teachers to give the core of instruction on television, using less-well-t rained 
ones to supervise the classroom learning activities built around the television, and to extend the 
televised teaching one grade per year. 

American Samoa is trying tc jump from a traditional rote-learnmg type of educational system 
into modern education not in the hundred years or more it would oidinanly take, but in a decade 
or two. .Mmost its «*ntire native teacher corps has come up through the traditional system and could 
not itself make such a dramatic change. Therefore, Samoa has consolidated its one-room schools, 
installed a six<hannel television system, and brouglit in expert studio teachers to give the core of the 
curriculum. At the same time it is helping the Samoan teachers with in-service training and teaching 
materials to provide an adequate classroom context for the television and to improve upon their own 
preparation until they can handle 3 different jevel of teaching. 

Colombia is trying to do much the same task, although limited to a few key courses, and using 
ative teachers both for studio and classroom. Approximately 400,000 Colombian students are now 
eing taught in part by television. 

Ivory Coast, building new industry, needed 700 new supervisors in a hurry. These men had to 
be able to read and write, and do simple arithmetic. The industries provided television receivers and 
foi>nb where tlie prospective supervisors could take fundamental education courses. The best of the 
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country's few fundamental education teachers were put on tejevision. The courses moved forward 
urgently, and now the last of the new crop of supervisors are entering upon their responsibilities. 

About half of Italy's 8,000 communes have no secondary schools. This is especially serious in 
remote areas which are too isolated to permit children to attend schools in neigl)boring communes 
To serve such areas, the Cenlro di Telescuola began in 1958 to bioadtast a full curriculum for the 
first three years of secondary school, to learning groups organized in these remote areas and presided 
over by monitors or teachers who share the responsibility with the teachers in the studio. 

Hagerstown was neither the best nor the worst among United Stales school systems when it 
went into television in 1956. It wanted to be able to offer science throughout elementary as well as 
secondary school, foreign language beginning early in the elementary grnues; art and music expertly 
taught in all schools, some advanced work in mathematics and science in high school. Many of its 
elementary teachers were not prepared to offer up-to-date courses in science or to leach foreign 
languages, and it was very short of well-qualified art and music teachers, as well as others. To hije 
teachers for these places would have been a very large addition to the budget, even if they could have 
been hired. Furthermore, it was necessary to build new schools, and the question arose whether some 
space and money could be saved by designing the buildings around large areas for television viewing 
plus small rooms for group teachmg and discussion. When the opportunity came to go into television, 
and share its best teaching more widely, Hagerstown jumped, and has since been amply satisfied with 
the results. ^ 

Algeria lost 80 gpr cent of the foreign teachers who had predominated in^ls teacher corps whjen . 
It became an .independent nation. Nevertheless it went ahead bravely with a plan for universal 
education. It recruited 10,000 native monitors! and then seized upon eVery way it could find to 
. provide in-service training for them. Among other things, it used television where it could, in com- 
bination with programmed instruction, correspondence study, and study groups. 

It IS in cases like these - allK)ul attacks on large atid challenging educational problems - that 
television seems to be making Us greatest impact on education, and, most observers would say, having 
its greatest success. 

By contrast, it is much harder to find evidence of impact and success where television is being 
use(f in a small way, tentatively, and for supplement rather than direct teaching. This is not to say 
that television cannot be used effectively for curricular supplement, only that it is harder to find 
satisfying evidence of impact when it is so used. 

Admittedly these conclusions are not based upon a great deal of experimental research evi-^ 
dence, rather, they derive from case studies and comparative observations, buttressed by such hard 
research' as can be found.* But assuming that they represent acceptable propositions within the 
present slate of evidence, what is their significance? 

For one thing, it has become clear that effective use of instructional television in a school 
system requires broad support - admimsiralive, financial, and teacher. It is much easier to gel the 
needed support if the objective is demanding and urgent. 

•Among the cases cited, a considerable amount of hard research exists for Colombia and Hagerstown. smaller 
amounts for Niger, Samoa, and Algeria. 
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This IS nowhere more obvious than in the case of administrative support. If instructional 
television is to pla> any large part in a school system it needs strong support from the top. When 
representatives of Niger and American Samoa were gamparing their experiences at the Pans confer- 
ence on television, in March of 1967, it became apparent to both of them that the principal reason 
Samoa had gone ahead faster \vas the firm support of Governor H. Rex Lee for the project. In 
contrast, Colombia's first trial at instructional television failed when the only high-ranking govern- 
ment supporter of the project went out of office in a change of government. The countries where 
instructional television is having its hardest times are, for the most part, those in which the govern- , 
ment has lost its interest in the educational side of television, or where responsibility for it is divided 
among ministries and none of them feels obligated to defend and advance it. 

On the other hand, where television is being used for a generally recognized need, as in most 
examples just given, top administration has no difficulty supporting it and calling for national or 
system-wide support for it just as one might call for support in time of war. In Samoa, Niger, Algeria, 
and others we have named, television is at war against educational needs of great magnitude and 
importance. It is easy to decide to get behind it. 

Major needs, major campaigns, strangely enougli make it easier to get teacher support also* 
Instructional television has seldom if ever come into use without some resistance from teachers. This 
is because it is basically threatening. Supplementary use of television at the volition of the classroom 
teacher, is less threatening than direct teaching by television. It has behind it the precedent of the use 
of films, which can be brought into the classroom, if available, when the teacher wishes, and used or 
not according to -preference. But direct teaching by television requires a teacher to share her class- 
room with a new and attractive teacher on the picture tube. It requires her to make her schedule and 
pace conform tO that decided upon for the entire system. It requires her to learn a new role - to give 
up some of the "telling'' and spend more time on the discussion, practice, guidance that must 
necessarily take place in the classroom rather than on Mie television channel. Some teachers feel this is 
a degrading role, particularly in upper secondary and higher education, where teachers are proud of 
their subject-matter expertise, it is likely to be thought degrading. If the objective is obviously 
important, if the use of television is large enougli that anyone can see it is being taken seriously, then 
It IS easier for a classroom teacher to put aside his objections, make his schedule fit, learn the new 
role, in effect, he is enlisting in the war against an educational enemy that must be defeated. If the 
objective is not urgent^ if the fiew medium is being used tentatively, then it is much easier for a 
classroom teacher to drag heels or decline to cooperate. 

Finally, a worthy target and a large program make it easier to justify the financial* backing 
television needs. A small program is likely to show high unit costs, and if it also shows few results 
then there is very httle feason to keep on voting the budget. Television is a mass medium, to be used 
efficiently, it must be used in a large way. The basic expenses cannot be cut beyond a certain 
minimum. Quahty cannot be achieved without a certain minimum investment. Therefore, the strategy 
of efficient television use is to direct the tool toward large goals and many users, and thus justify both 
costs per user and total costs against the objective. 

In other words, there is a certain size below which instructional television is hardly feasible, and 
a certain critical mass which it must reach before we can expect it to be truly effective. This may help 
to explain why many of the most exciting uses of the medium are hkely to be seen in developing 
countries, rather th^n countries like our own where the most probable users are the school systemT 
that least need instructional television the wealthy suburban districts - and where the pattern of 
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use lb most likely to be either tentative and suspiciously received direct teaching by television, or 
supplementary use in the pattern borrowed from films. 

"Under any carelul scrutiny/' says the IIUP vohinic previously vquoted, 

"the new educational niedia arc most likely to commend themselves for use in a context 
of change. They are not likely to save money or have a great deal of impact if they are 
merely added on to do a httle better what is dlieady being done. Not that enrichment and 
supplementary uses are not justifiable, films and television, for example, have often^ ^ 
proved useful in supplementing and deepening direct leaching, as on a lower level of cost 
and complexity the use of cut-out pictures and home-made learning aids has often made 
exciting differences in classrooms that have not been accustomed to any teaching; aids 
(the UNRWA schools are examples). But the broadcast media, especially, are rpost likely 
to be used at their full power and efficiency when a syslcm is trying to solve stubborn, 
basic problems or to bring about some fundamental change. That is to say, they arc likely 
to be most attractive economically, and most useful educationally, when they are 
employed, for example, to help extend educational opportunities to those who lack 
them, to upgrade the level of instruction significantly, to improve and update large 
numbers of teachers, to introduce new subjects or a new curriculum in other words, to 
do something distinctly and. significantly new. This is why the new media are especially 
attractive to developing countries, even Uiougli the scarcity of economic and technologi- 
cal resources and of trained persons make it more difficult to introduce them there. But 
even a more developed school system will do v.e!! to follow the strategy of concentrating 
the potential of its new media on the most urgent 'change point' in the system that is, 
the places where educators agree that change and improvement are strongly needed but 
most difficult to achieve by ordinary means. Herein lies the basic difference between an 
'enrichment' approach and more strategic and advantageous uses of the new educational 
media" (Schramm, Coombs, Kahnert, and Lyle, 1967, p. '98) 

6. TELEVISION IS MORE LIKELY TO BE AN EFFICIENT TOOL OF LEARNING 1^ IT IS 
PLANNED AND ORGANIZED EFFICIENTLY. 

This seems obvious, and yet it sums up a high proportion of the conclusions from the case 
studies and observer reports. It should be explained that there are in the literature two general kiiiiis 
of observer repuitb, as diMiiiguished from controlled experiments and surveys One of these is project 
reports. The available literature now contains approximately one hundred of these, which are pre- 
pared by the project staff and are, of course, not critical of what has been done. The other type 
mcludes case studies, the majority of which aie included m the lll:P volumes we have been cfting, and 
reports from outside observers, many of whom b.".r.g expert knowledge to bear on the project but 
whose reports are more likely to be m the files of sponsors, foundations, or government agencies than 
in the literature. In this section we shall try not to go beyond what is said in published reports 

These reports have a higli incidence of conclusions like these: 

a. School systems typically "muddle into** television without adequate planning. The lead time 
needed for setting up an mstructional television system is almost always underestimated Typically 
the controlling event is getting the hardware financed, delivered, and operating, the software follows 
along that schedule. Very often the patterns of use are controlled by the available hardware, rather 
than the reverse. 



b Inadequate attention is given to methods and content of television teaching. Typically there 
is not time for a review of curriculum and method, when a school is hurrying to gel television into 
use. But this is an unequalled opportunity to review what is to be taught, against the goals and 
objectives of the system, and to review and recast the method^ of teaching tha^ have grown up over 
the years Television will probably provide more time for preparing^a course than teachers have ever 
had befo.^. and to a certain extent will require new leaching methods anyway. Therefore, it seems « 
like the ideal time to take a fresh look at the teaching. 

c Too little attention is given to mastering the skills of effective teaching by television. A 
classroom teacher, without previous experience in using television, needs to learn a great deal about 
the medium, needs to observe himself as a television teacher and to make maximum use of feedback 
from pupils and other teachers, and to do a great deal of preparation «a to make Ins broadcast 
more than a talking face He needs to gather visuals, to arrange demonstrations, interviews, other 
variety-producing devices One of the interesting things done in American Samoa to help teachers 
learn the skills of television is to record beforehand all programs for broadcast so thai a studio teacher 
can, whenever he wishes, go to a classroom and observe his own performance and the class reaction 
to it Most systems arrange for comments to come back from classroom teachers. But the most 
important time of preparation comes before the class actually goes on the air, and this is what is most 
often neglected. 

d Too Httle time and money are allotted to training for the instructional use of television. It 
has often been noted that the personnel of instructional broadcasting consists largely of educators 
who do not fully understand television, and broadcasters wh ) do not fully understand education. The 
product most needed r the combined broadcaster-educator. The studio teachers need to combine 
these understandings. The officials in charge of administering the policy, deciding the content, organ- 
izing the system, need to combine them. Yet these combinations are m short supply, and school 
systems seldom are abfe to take the time before television to give any of their key personnel an 
opportunity to master them. 

Perhaps the greatest lack is training for the classroom teacher in the new role he must assume . 
with the coming cvision. In some developing countries, as the cases have shown, this is a very 
difficult problem, because many classroom teachers must learn to do a kind of teaching they have 
never done before In economically advanced countries, the teachers already have the skills, butlfnust 
learn and accept a new approach. In any case, the efficient preparation of classroom teachers for 
the use of television usually includes some workshop training beforeh.md, a How of nutcrials to guide 
classroom practice related to thr* f^'leMsijn.and continuing contact with the central curriculum office 
and in-service help and advice throughout at least the first years of the television experience. The 
more successful projects seem to budget a healthy amount for continuing two-Wii> contact between 
the classroom teacher and the studio center. 

e In many systems there is too little attention to technical adequacy, especially to set mainte- 
nance Tins is less often true in industrially developed countries than clse^^hert, although even in . 
some of the most advanced countries school systems have tried to get along vith9ut adequate 
technical help or supplies In developing regions, however, the lack of technical preparation is often a 
fatal flaw Television in such regions varies all the way from American Samoa, which has one of the 
finest television installations in the world, to a country - we shall not mention the name - where 
neither the studio lujr the school can tell from one hour to the next whether the power will be on in 
any4tivcn area, and where there has been so little attention to repairs and maintenance that at any 
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given tmie.as many as two-thirds of the receiving sets may be inoperative. Maintenance of receivers s 
a serious problem in almost every developing area. 

f. Systems are typically under-used. In this respect, it would be useful for a prospective user of 
instructional tclevisfon to e.xamine Chapter 4 of the Schramm, Coombs, Kahnert, and LyIe volume 
previously cited. .This reviews the cosl analyses of a number of new media systems, djd conq|uc!:^s 
that mo-t systems have unused technical capacity, and that i)oth users and programs could be added ^ 
at very low um.t costs. This is, of cxjurse, a function of planning. The principle needs to be borne in 
mind, however, that whereas it all riglu to start with a pilot project, still television is economically 
more efficient when used as a massmediu^i. 

g. Miere is too htlle effort to meas'jre Mie resuiis. For a research man, this is very hard to 
understand. A great deal of money is being comimtted, risks are being run with resistajU and hostile 
altitudes, policy decisions will have to be made at frt'quen't intervals-lo determine whetlier the project 
gocs.on, and if so in what form. It would seem, therefore, that reliable information on what television 
is accomplishing would be one of tlie priority needs of the system. From the standpoint of a 
schov)lnian, it is a little easier to understand. Research costs money. It is often slow in coming up with 
iesults, cloaked in esoteric jargon, and far too qualified in its conclusions. Ty picallv, school ad:ninis- 
trators and schuol boards have been more likely to trust observation and educator opini'Mi. Tltis is a 
great pity, because already we have lost the opportunity to collect solid information that C'>uld guide 
future use of the medium. What u needed is a rapprochement between educators and researchers. 
Tliere are systematic ways to gather information' on the results of televised instruction lhat are nui 
expensive, and, if it is planned from the beginning, often research can be built into a school's use of 
television with very little requirement. ot additional fuads:. It is not necessary, in many cases, to have 
an outside contract and an outside research organization. Neither is it necessary to base policy on 
opinions which may or may not be informed or biased. 

These, as we have s:^id. are conclusions of the analytical studies and the expert observers. They 
are not so easy to support as are many of the conclusions of more quantitative research, althougli 
they arc easy to document, and to do so one need go no farther than the collection of 23 case studies 
now perhaps too often mentiuned. Let us now turn back to the findings of experimental research. 
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III. What Have We Learned About 
the Treatment, Situation, 
and Pupil Variables? 

From what we know on the basis of hundreds of studies, it seems that the question facing 
educators today concerning instructional television ib not whether a teach^j can teach efficiently on 
television. There can no longer be any doubt about this. The question, radier, is ho\yito niake the 
most effective ilk of television as an instrument of teaching. In the prece^ng chapter we have seen 
some case studies in which attempts are made to build television mto the overall teachjng context, as 
part of team teaching. Now we are going to look at a number of controlled experiments in which the 
v'arioiis aspects of instructional television are examjned one at a time. Not all the results of these 
Experiments are conclusive, but together they provide enough information to suggest how television 
can bt most effectively utilized in the classroom. ^ . 

The experiments we are going to discuss fall into several categories. For one, there are experi- 
ments which deal primarily with the ph^^ical and technical aspects of instructional television, foi 
instance, magnification of the visuals, the^^^ize^^the screen, the use of color vs. black-and-white, the 
angle of the camera, and the use of irrelevant cues. 

Then there are those experiments which investigate certain pedagogical variations that are made 
feasible through the use of television. For instance, the use of humor and animation, the, repeated 
showing of the same lecture, variations in thepiogram lei.gth, (|ifferences in the sequence of material, 
dramatic vs. expository presentation, and the use of inserted questions. 

A third category has to do with environment under which tile viewing takes place. For 
instance, the viewing angle, the viewing distance, the noisa condition, the We of the class, viewing at 
home vs. in, school, the homogeneity or heterogeneity of the viewing group, ij)cr missive vs. required 
viewing, and motivated viewing. • ^ - 

S '•: 

Then there is the problem of student-teacher contact. In what way would the lack of immediate 
feedback limit the effectiveness of teachmg and effectiveness of learning? Would the absence uf 
contact with the television instructor reduce the amount of emotional support the student feels he is 
getting'^ How would this lack of emotional support affect the student^s incentive for learning? 

Finally, we have those experiments that deal with variations in the students* responses. Wfiat 
should the students do when they are viewing the televised lecture? Should they take notes? Should 
they respond overtly, covertly, or not at all? Is there an optimal combination of responses the 
students can make in order to achieve the best results of learnmg? 

Sometimes, on the basis of research findings, we are able to offer some tontajlive conclusions. 
Often the results of different experiments are not quite consistent with each othwfand all we can do 
is to offer certain propositions that appear to take into account the seemingly contradictory findings 
by different researchers In some cases, our empirical knowledge is so fragmentary and incomplete 
that we can only point out the areas where further research will be needed to clarify certain essential 
points. 
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7. THERE IS NO EVIDENCE TO SUGGEST THAT EITHER VISUAL MAGNIFICATION OR 
LARGE SIZE SCREEN WILL IMPROVE LEARNING FROM TELEVISION IN GENERAL 

On intuitive griUind. one advantage which television mi^it seem to have ov(^r, face-to-facc 
tnslructton is its abihty to magnify certatn key images about the objects to be learned, so that 
the students can see them more clearly. For instance, Brown (1958) has argued that close-up work 
IS among the advantages of televised instruction. And the use ofclosed-circuit television in medical 
schools for the observation of surgery is now a common practice. But sucli research as we have 
evidence does not seem to bear out these common sense expectations. 

Diamond (1962) used television as a magnifying device for laboratory demonstration in a 
human anatom) course, and compared it with face-lo-face laboratory. Altliougli the low-ability 
students m the TV group did significantly better than the low-ability students in tiie face-to-face 
group oil one test, there were no sigiuficant overall differences between the two treatments. 

In another experiment. Carpenter and Greenhill (^^58) compared a group of college students in 
an education class who received face-to-face lectures and magnified visuals on television, with another 
group which received regular instructional television. There were also no significant differences 
between the two groups. It may be pointed out that in this case the effects jf niagiufication were 
confounded by face-to-face teaching. 

Aylward (I960), using college students in a public speech class as subjects, found that the size 
of image made no diffei^ence to learning from television. 

A problem related to visual' magnification is the size of the screen. Will large-screen television 
bring about better results of learning than .regular size television? 
*j 

From the few experiments available, all conducted by Pennsylvwua Stal^ University, it appears 
that the size of the screen makes little difference. In one of the experiment:. (Greenhill, Rich, and 
Carpenter, 1%2), students in a zoology course and an accounting course wer? randomly assigned to 
cither Luiophor large screen or regular 24-inch receivers. At,alysis of covariance found no significant 
differences between the two treatments for either the /oology course or the ac:ountir.g course 

As part of the same experiment, 180 students in the zoology course were divided into two 
grviups, one fur large screen, the other for 24-inch receivers. After six weeks, he two groups changed 
places. At the end of 12 weeks, the students were asked to indicate their preference A majority of 
them, 77 per cent,« chose the large screen, and only 23 per cent preferred the 24-inch receivers. 
However, preference was nt^elated to achievement in the course. 

In another experiment (Reede and Reede, 1 963), students enrolled in t lementary economics at 
Pennsylvania were assigned to either Eudophor large saeen or 24-inch receivi^'rs No significant differ- 
ences were found in the overall achievement scores jf the two groups. However, on the problem- 
solving portion of the tests, the large-screen group did significantly less well. 

The general finding from all thei>c experiments appears to be Neithe* magnification nor large 
screen has any special contribution to learning in general, However, one -ype of learning may conceiv- 
ably be aided by magnification. This is the learning of a skill trat requiies the manipulation of a 
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particularly small object, it would seem that if the intricate components of the object can be 
magnified on film or television, the pupil will be able to recognize and manipulate them more easily. 

Although we have no direct research evidence to support this hypothesis, the findings by Le 
Master (1962) on the learning of wood-working seem to suggest that this may very well be the case. 
High school boys were taught woodworking by the same instructors with or without the use of filmed 
demonstrations. On the basis of test results, the author suggested that the filmed demonstrations 
helped the pupils to use manipulation skills more effectively. We might assume that this is because the 
films showed the woodwork task more clearly to the pupils. 
/ 

This assumption is further supported by the experience of medical schools which have used 
television to let a large number of students observe what previously could be seen by only a few 
students in the surgical ampitheatre. 



8. THERE IS INSUFFICIENT EVIDENCE TO SUGGEST THAT COLOR WILL IMPROVE LEARN- 
ING FROM FILM OR TELEVISION. 

Anofher possible way to improve the effectiveness of televised teaching is the use of color. 
Perhaps the black-and-white images on the TV screen do not provide as vivid an impression as the real 
life objects because of the lack of coldr. 

In one of the earlier experiments, Vander Meer (1954) presented films on science lessons to 
high school students either in color or in black and white. Learning was measured by both verbal tests 
consisting of multiple-choice items, and nonverbal tests such as identification on maps, identification 
of sulphur types in glass vials, and identification of slide pictures of snakes. 

* 

On the immediate verbal posttests, no significant differences appeared between those students' 
who saw the color versions and those who saw the black-and-white versions, although tne latter 
tended to score somewhat higher. For two of the three nonverbal immediate posttests, the 
black-and-white group means were significantly higher than the color group means. For the delayed 
posttests given six weeks later, three out of five comparisons of verbal test scores were significantly in 
favor of the color group. No significant differences were found on the delayed nonverbal tests 
between the two versions. 

In a follow-up experiment, half of the students saw two films in color and two films in bhck 
and white, while the other half saw the same films in opposite versions. No difference in learmng was 
found between the color films and black-and-white films either by. verbal or nonverbal immediate 
posttests. No delayed posttests were given. 

Vender Meer found that the students preferred color films to black-and-white films, but there 
was no correlation between preference and learning. 

In a subsequent experiment by Fullerton (1956), the comparative effects of color films^and 
black-and-white films on retention were further tested. Four films, on bbrary organization, heredity 
and environment, choice of occupation, and earning power, were shown to high school students 
either in color or in black and white. Analysis of covariance indicated that students in the black-and- * 
white groups scored significantly higher on both the immediate posttests and delayed posttests given 
six weeks later. 
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More recerilly, Kanner and Rosenstein (I960) put the effects of color to a more rigorous test A 
total of 368 army trainees were matched ira pairs and randomly assigned either to color or black-and- 
white television presentation. The trainees were tested over each of the 1 1. lessons. Some of the 
questions were designed particularly to assess the influence of color on learning. Of the 1 1 compari- 
sons, 10 yielded no significant differenccr., the remaining one favoring color presentation. The two 
groups had about the same numbei of correct answers on color and noncolor test items. The low- 
abdity trainees tended to learn more from color, while the high-ability trainees tended to learn more 
from black and while. 

In a later experiment by the same authors (Rosenstein and Kanner, 1961), military and civilian 
pe'.>onne! at a guided missile schu^l were matched and randomly assigned to either color or black- 
and-white treatment. Both groups waUhed the same 15 lessons on guidance and repair of Nike 
missiles, and look tests immediately after each lesson. This time, no significant differences were 
found for any of the 15 lessons. Nor were there any definite trends to suggest whether the low-ability 
individuals will learn more from one treatment, or the high-abiUty individuals will learn more from 
the other. 

An experiment conducted among high school students in Toronto had similar results. Link 
(1961) divided ninth-grade students into three groups; One saw four films in color, one saw the same 
films in black-and-white via closed-circuit television, and the third group saw both. The group that 
saw both versions learned significantly more than the other two groups, but there were no significant 
differences between the one that saw the color films and the one that saw the black-and-white 
versions. 

From these experimental results, it seems that the use of color in film or television does not 
significantly improve learning. Even though Vander Meer found some evidence suggesting that color 
presentation may contribute to retention, his JJndTngs were not entirely clear, and failed to be 
repbcated. In fact, the results by Fullert on suggest the contrary. If we look at the results from the 
more carefully controlled experiments by, Kanner and Rosenstein, we can see no particular advantage 
of using color presentation, at leasHVpm^lhe learning viewpoint. 

Whether color television^will make for more favorable attitudes seems to be a different story. 
The findings by Vander Mf^r on the students* preference would suggest that color may very well 
bnng about more favorable attitudes toward instructional television. 

However^lule saying that color does not seem to improve learning in general, we must not 
overlook Ihp^ possibility that m certairi particular learnmg tasks, color may play an essential part For 
instance^ certain substances, hke blood, have no definite shape and can only be identified by color. A 
black-and-white presentation would therefore be greatly handicapped. Or, sometimes color will be 
necessary to. make a particular object stand out in order to be recognized. In these situations, a color 
presentation will be necessary. Otherwise, the cost factor would favor die black-and-white version. 

9 WHERE LEARNING OF PERCEPTUAL-MOTOR SKILLS IS REQUIRED, A SUBJECTIVE 
ANGLE PRESENTATION ON TELEVISION WILL TEND TO BE MORE EFFECTIVE THAN 
AN OBJECTIVE ANGLE PRESENTATION. 

One problem in the learning of manual skills is the angle from which the student views the 
demonstration of the skill. For instance, in teaching the tying of a knot, should the camera present 
the knot-tying from the angle the perfu. .^r himself sees it, or from the angle the observer sees it? 
The iwo are exactly opposite. A few experiments have looked into this problem. 
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Roslial (1949) designed an experiment in which he compared the two different camera angles. 
Navy recruits were tau[»lit to tie three differen^t knots by different versions of the same film. The 
results showed that the subjective angle, that is, the one presenting the knot from the performer's 
eye-view, was superior to tlie objective angle as seen by tlie observer. 

In an earlier experiment, Gibson (1947) compared the effectiveness of a film, an illustrated 
lecture, and an illustrated manual in teaching position firing to aviation trainees. While the three 
conditions were not strictly comparable, Gibson suggested that the superiority of the film was due to 
the fact that the training situation was viewed from the same angle as in actual combat. 

However, a more recent experiment by Grant and Merrill (1963) had somewhat different 
results Two groups of registered nurses watched the same nursing team leader conduct a nursing care 
conference on television. The two presentations were identical except for the camera angles. The 
subjective angle portrays the task of the team leader from tiie viewing angle of the leader herself. The 
objective angle portrays the leader's task from the viewing angle of the student nurse seated opposite 
her. Test results showed the objective angle was more effective in bringing about recognition learning. 

It seems that where the learning involves only perceptual-motor skills, the subjective angle is apt 
to be more effective, as Roshal and Gibson have found. If , the subject matter is more complex than 
perceptual-motor skills, as Grant and Merrill suggest to be the case m the conduct of the nursing care 
conference, then the advantage of the subjective angle appears lost. However, it is not quite clear why 
the objective angle should yield better learning in this particular case. We need further researcl\^to 
clarify this point. 

10. THERE iS NO CLEAR EVIDENCE ON THE KIND OF VARIATIONS IN PRODUCTION 
TECHNIQUES THAT SIGNIFICANTLY CONTRIBUTE TO LEARNING FROM INSTRUC- 
TIONAL TELEVISION. HOWEVER, STUDENTS WILL LEARN BETTER WHEN THE VISUALS 
ARE PRESENTED IN A CONTINUOUS ORDER AND CAREFULLY PLANNED BOTH BY 
THE TELEVISION TEAM AND THE STUDIO TEACHER. 

Because television can make use of various film techniques, the question can be raised as to 
whether some of these techniques might make for more efficient learning. 

Ellery (1959) designed an experiment to answer this question. He prepared different pairs of 
H-minute television films, each pair being identical except for one production technique. In one pair, 
he compared a technique called dollying, that is, continuously moving up the camera from a long shot 
to d close-up, with a technique called*cutting, that is, cutting up the two different shots. In another 
pair, he compared It version having rlo production error, with a version having production errors. 
Another comparison concerned the b^ground of the scenes, a limbo set, where no attempt was 
made to create any actual setting, vs. a nonlinibo set, where a normal, actual setting was used. Finally, 
key ligliting, where the liglit was focused directly on the subject, was compared with flat lighting, 
where diffused liglit was used. The subject matter tauglit was speech. The televised lectures were 
watched by higli school i>tudents. In none of the comparisons were there any significant differences 
-found, either in immediate post tests, or in delayed post tests. 

Cobin and Mchityre (1961) found that students - at the college level preferred simple 
production techniques, rather than a variety of shots. 



An earlier expeniiieiit by Mularet and Melies (1954), using French school children as subjects, 
compared three versions of the same fihu varying only m the complexity of film techniques. The film 
was about the story of a little girl waking up in the niglit, going up to the attic to dance, and finally 
put to bed by her mother. It was found that when many film techniques were used, the children 
found it almost impossible to locate the elements of the stage set. 

The only experiment that found significant differences was the one by Schwarzwalder (!%0). 
This study compared three different techniques of presenting fifth-grade science lessons on television. 
One was visual continuity, where camera shots were arranged in a planned order, vs an unplanned 
random order. Another was visual reinforcement, where superimposed materials were used, vs. no 
super-imposed materials (the teacher being seen most ofjlie time). A third concerned the manipula- 
tion of visuals, either by the studio teacher in a way similar to regular classroom use, or in a way 
carefully planned by the television team and the studio teacher. The same teacher taught all the 
lessons. 

Test res* Us showed that students did significantly better when they viewed the lessons that 
demonstrated planned visual continuity, contained visual reinforcement, and had been the result of a 
team approach to make effective use of the television medium. 

The results from these experiments would mdicate that by and large, the many film techniques 
do not significantly contribute to learning. Most of them either add nothing to the amount of 
learning, or, in case the students are small children, may even cause considerable confusion. ItMs 
hardly surprising that the students will learn less well when the visuals are arranged in an unplanned 
random order. The use of superimposed materials resulted in more learning probably because of the 
greater amount of materials transmitted through the technique. What is noteworthy is the finding 
that the students learn more when the visual manipulation is carefully planned by both the television 
team and the studio teacher. This suggests the importance of coordination, ^ 

11 ATTENTION-GAINING CUES THAT ARE IRRELEVANT TO THE SUBJECT MATTER WILL 
' MOST PROBABLY HAVE A NEGATIVE EFFECT ON LEARNING FROM INSTRUCTIONAL 

TELEVISION. 

Sometimes, films and particularly commercials use attention-gaining cues which are quite 
irrelevant to the subject matter. Would the use of such cues aid or distract from learning from 
instructional television? 

Neu (I'^Sl) 'ested ""^ poisibil.ty by comparing the straight-forward version of an instructional 
film, one that was unadomed with any of the attenuon-gaining devices, with four modified versions. 
The film was about measuring instruments used in machine shops for military trainees. One modified 
version had relevant visual devices, such as extreme close-ups, finger pointing, and novel camera 
angles The second version had irrelevant eye-catching cues such as a pretty girl. The third had 
relevant sound devices, like the noise heard in a machine shop. The fourth version had irrelevant 
sound devices, such as train whistles, pistol shots, and bursts of music. 

Test results showed that the straightforward, unadomed version was the most etficient as an 
instrument of learning. The version with irrelevant sound effects was the least effective. 

Harris and others (1962), experimenting with both film and television, also found results 
indicating that instructional presentation would be more effective by screening out irrelevant mater- 
ial. 
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It seems that for instructional purposes, little will be gained by the use of attention<atching 
cues even if they are relevant to the subject matter being tauglit. The use of irrelevant cues would 
most probably distract from learning. 

B. Pedagogical variations 

12. THERE IS NO CONSISTENT EVIDENCE TO SUGGEST THAT EITHER HUMOR OR ANIMA* 
TION SIGNIFICANTLY CONTRIBUTES TO LEARNING FROM INSTRUCTIONAL TELE- 
VISION: 

, ^any effective speakers can tell from their experience that a httle humor, introduced at the 
right moment, will help regain the lost attention. Does humor help too in instructional television? 

Mclntyre (1954) attempted to answer this question. He designed an experiment in which a film 
with a humorous treatment was used to teach the proper use of cold weather uniforms to military 
trainees. A stupid character was shown to be making all kinds of mistakes, while an off-stage voice 
commented on and corrected them. Two modified versions of the same film were prepared. In one, 
the humorous portions were replaced with blank space, while a commentator supplied the informa- 
tion concerned. In the other version, printed titles and subheadings were used in place of the comic 
segments. The titled version was more effective than both Jhe humorous version and the blank-space 
version, but no significant differences in learning resulted from the latter two. 

In another experiment, Lumsdaine and Gladstone (1958) used humor in a film strip that taught 
phonetic alphabets to army trainees. The original version had humorous comments and cartoons. 
These were omitted in the modified version, where each letter was printed on a neutral background 
and pronounced by the narrator. The plain version yielded more learning than the humorous one, 
especially for low-ability trainees. 

Similar to humor is the use of animation. In an experiment conducted by Lumsdaine, Sulzer, 
and Kopstein (1951), air force trainees viewed a film about the micrometer either in an animated 
version or in a non animated version. There were other variations, such as the effects of pretesting, 
number of examples of micrometer reading, and viewing of follow-up supplementary films. Regard- 
less of these variations, the group that saw the animated film learned significantly more than the group 
that saw the nonanimated film. This was true for trainees of both above-average and below-average 
intelligence, although those in the lower and middle intelligence range seemed to have learned most 
from the animated film. 

The effects of animation were also tested by Vestal (1952)> Two versions of a film on elec- 
tricity, one using animation, the other usmg direct photography, were shown to high school students. 
No significant overall differences in learning were found between the animated and the direct group. 
However, students in the upper quarter of ability learned significantly more from the direct photogra- 
phy version than from the animated version. 

In a subsequent experiment reported by Fordham University (1953), naval trainees were shown 
either a direct, narrated film or an animated sounJ film. In this$case, the direct narration was found 
superior to the animated sound presentation. When animation was combined with direct narration, 
the film was not as effective as direct narration only. 

Perhaps the following tentative conclusion might be offered concerning humor and animation. 
It could be that in face-to-face teaching, an experienced lecturer will know when to use a little humor 
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to wake up the audience and refocus their attention on the lecture. The television lecturer does not 
appear to have this advantage. Besides, humor could be quite distracting when used extensively, as in 
the few experiments we have cited, and therefore could even decrease rather than increase learning 

As to animation, it is obviously very difficult to generalize from the few experiments where the 
findu^ do not agree with each other. However, it seems that the effects of animation, if any, are not 
at all extensive. Perhaps it is only when the students are bored by an uninteresting lesson, something 
as dull as the reading of a micrometer, that animation will help break the monotony and improve 
learning. When animation does have any effects, it seems students of lower intelligence are more 
likely to benefit from it than students of higher intelligence'. 

13. SUBTITLES TEND TO IMPROVE LEARNING FROM INSTRUCTIONAL TELEVISION, 
PARTICULARLY WHEN THE ORIGINAL PROGRAM IS NOT WELL ORGANIZED. 

We have already seen, in the experiment by Mclntyre, that a film with printed subtitles resulted 
in more learning than the one without subtitles. However, findings from other experiments do not all 
agree with Mclntyre's results. 

One such experiment was conducted by Miller and Levine (1952). Various versions of a training 
film on Ohin*s Law were shown to military trainees. One variation had to do with subtitles, the three 
versions being: no subtitles, major subtitles, and complete subtitles. No significant differences were 
found in leaming among the three versions. 

Thi^', exprriment was later repUcated by Miller, Levine, and Stemberg (1954). Although the 
major purpose of the replication was to test the effect of review, again no significant differences were 
found between the version with subtitles and the one without subtitles. 

Not knowing the exact conditions under which the experiment by Mclntyre and those by Miller 
and his associates took place, it is rather difficult to say why the results of these experiments do not 
agree with each other. However, another experiment, by Northrop (1952), may throw some Ught on 
the possible contribution of subtitles to learning from film and television. 

NortHrop showed three training films, chemical warfare, fire control, and survival, to naval 
recruits. Each film had three versions: the original one with no subtitles, a version with subtitles and 
an outUne t>f the main points, and a version with subtitles, a main point outline, and subpoint 
outlines. 

For the chemical warfare film, the one with titles and subpoint outlines was more effective than 
the one with titles and main point outlu. ^hich in turn proved more effective than the original one 
• without any subtitles. For the film on survival, the trend was in the same direction, although the 
differences did not reach a statistically signricant level. For the fire control film, the differences were 
also not significant, but the original film without any titles yielded slightly better leaming than the 
other two. 

Northrop suggested that the film on chemical warfare was not inherently well organized, and 
therefore the use of titles and outlines would improve leaming. If a film is highly organized, or simple 
in its structure, as Northrop thought to be the case of the fire control film, then the use of titles and 
outUnes might interfere with the film itself and produce some negative effect on leaming. Following 
Northrop, we would suggest that the different findings by Mclntyre and Miller, et al could be due to 
the possibility that one of the films was not so well organized while the other was. 

29 



Northrop further reported that most of the improved learning from the titled films came from 
recruits in the lower half of the intelligf^-'ce grouping. 



14 THERE IS INSUFFICIENT EVIDENCE TO SUGGEST THAT DRAMATIC PRESENTATION 
WILL RESULT IN MORE LEARNING THAN WILL EXPOSITOHY PRESENTATION IN 
INSTRUCTIONAL TELEVISION, 

When television or film is used for classroom instruction, one complaint sometimes heard from 
the students, particularly the younger ones, is that the presentation is dull. Could we make the 
presentation less boring by the use of dramatic rather than expository narration? Then perhaps we 
might be able to improve the amount of learning. 

One of the few experiments that tested this possibility was conducted by Blain (1956). He 
showed a film on Monarch butterflies to both fifth-grade and eiglith-grade children. Half of the 
children viewed the expository narration version, the other half, the dramatic narration version. For 
the fifth graders, no significant differences in learning were found between the two versions. On the 
whole, eig^ith grade pupils learned more, and retained more than the fifth*grade children, as one 
might expect. Among the eighth graders themselves, the expository narration yielded significantly 
more learning than the dramatic narration. 

Subsequent experiments, however, had varying results. Lumsdaine and Gladstone (1958) com- 
pared the expository version of a film, "Seasons," with a live-action dramatic dialogue version. The 
dramatic version retained all the verbal and pictorial contents of the expository version, except that 
three actors, a boy, a girl, and their father, played it out in a dialogue form. 

Each version was known to randomly divided halves of fifth-grade and ninth-grade students. 
The fifth graders liked the dramatic version better, buth the ninth graders rated it lower than they did 
the expository version. Thus, dramatization seems to appeal to small children only. Wlien the test 
scores were compared, only slight differences were found between the two versions, but in rather 
unexpected directions. For the fifth grade, the expository group did slightly better. For the ninth 
grade, the dramatic group scored slightly higher. 

' In a more recent experiment, Kazem (1961) compared four groups of high school students. One 
saw two expository films on science. One saw two dramatic versions of the same film of each 
category. The other group did not see any films. Test results showed that all the three film groups 
scored significantly higher than the no-film control group, but there were no significant differences 
among any of three experimental groups. 

Although these experiments had varying resuhs, it may be noted that the only significant 
difference was in favor of expository narration for the eigth-grade subjects of Blain. Two earlier 
experiments conducted among mihtary trainees yielded similar results, althougli in these cases drama- 
tization was not experimentally controlled. In one experiment. Rock, Duva, and Murray (1951a) 
divided 360 naval recruits into three groups: live TV, kinescope, and face-to-face instruction. They 
found direct narration by the TV instructor to be an effective means of teacliing. Wlien the content 
of the progiam was further analyzed, they found that television instruction tended to be superior to 
face-to-face teaching when the TV instmctor talked directly to the students without dramatization. 
A combination of dramatic action and narration was found ineffective. In another experiment by 
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the same authors (Ki)tk, Diiva. and Murray, 1951b). it was found that army reservists tauglit by 
direct narration seemed to learn and retain more than those taughi by dramatization, 

F rom these experiments, it seems that the use of dramatization does not have any clejlr 
advantage uvei ilic simple, straiglitforward expository presentation. Small children may like the 
diarnaUc presentation better, but ihcv seein to learn less well from it, perhaps because the dramatiza- 
tion distracts their attention Ironi the points to be tested. For'older students, the findings are not 
quite so clear because the findings leported by Lumsdaine do not agree with the others But one thing 
appears obvious. We do not have enougli evidence about the merits of dxamatization to say that it 
will necessanly accomplish more than an expi)sitory presentation of equal quality . It hardly needs 
saying tliat the relative qualify of these two 'types of performance are not easy to measure apart for 
their effects on attitude and learmnfc. and that the tests of fearmng are generally of simple and banc 
points and usually do not try to find what kinds of information beyond these basic learning 
objectives miglit be derived uniquely from.tfie two forms of presentation. 



15. INSERTING QUESTIONS IN A TELEVISION PROGRAM DOES NOT SEEM TO IMPROVE 
LEARNING, BUT GIVING THE STUDENTS A REST PAUSE DOES. 

Another pedagogical device that may help focus the student's attention is to inseYt questions 
into the televised instiuction. It can be argued that when faced with specific questions, the students 
probably will not only pay closer attention but also will know what specific points they should learn. 
But will they? .Several experiments souglit an answer to this question. 

May and Lumsdaine (V)5H) compared the original version of a film on "The Heart and Circula- 
tion of the Blood ' with three modified versions. One had questions inserted before the presentation 
of the relevant information. j>uch as "Do you know that . . . T Another version asked questions after 
the information had been presented. The film was then stopped and the students answered the 
questions on prepared sheets. The third modified version had both. The films were shown to tenth- 
and eleventh-grade students. 

When pretest scores were compared with posttest scores, the original version produced a gain of 
8.2 per cent in correct answers. For the three modified versions, the gain scores were 10 5 percent 
for the one with preceding questions, I 2.2 percent for the one with questions and ans^^vers, and 14.0 
per cent fur tlie one thar had both. Because the latter two versions also involved practice, the only 
comparison should be between the original andtfieone witlj preceding questions if we want to assess 
the etfects of inserted questions on learning. In this case, the difference was only 2.3 per cent. 

Liter. Kantor (l^)()0) designed an exptiinient m wliich the practice factor was eliminated. He 
had three versions of a film on sunfish. shown to seventh-grade pupils. The original version hid no 
inserted questions. In one modified version, the Questions were inserted before, m the other version 
after, the content was presented. No significant differences were found among the three versions for 
either immediate or delayed posttests. \ 

Vuke (1903) prepared two versions of a short film on a science experiment for seventK-grade 
students. One version had 18 questions, the other none. No significant differences were found 
between the two versions for either immediale or delayed posttests. When the scores were further 



analyzed by ability level, still no differences were found between the two versions, although in each 
group the higlier ability students learned significantly more than the lower ability students. 

^ From these experimental findings, it seems that a gain m learning from questions inserted in the 
instructional film or television is not proven. Although May and Lumsdaine reported some small gain, 
the two subsequent experiments designed to test the effects of inserted questions both found no 
differences. 

N 

In fact, the results of serveral other exp>eriments have cast considerable doubt as to whether the 
small gain found by May and Lumsdaine miglit not be duetto the fact that the insertion of questions 
gave the students a little rest break. 
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McGuire (l%l) tested this possibility by comparing blank rest pauses with pauses filled with 
statements like ''try hard to memorize and get a good score.'' He used nine slides about an automo- 
bile fuel puinp. The original version had no pauses. One version had a pause after the third and the 
sixth slide. In the other version, these pauses wete filled with the motivating statements. Half of the 
students viewed the slides at a fast pace, that is, one every two seconds, the other half, at a slow pace, 
that IS, one every four seconds. Altbougli for the fast pace the statement version had the best results 
and the no-pause group did the least well, for the slow pace no differences were found between the 
pause and the statement version. Botn, however, were better than no pause. 

That pauses during an instriKtional television program would yield better learning seems clear 
from another experiment, by Pockrass (1%1). He had college students matched for subject interest 
and academic record, and randomly divided them inlo four groups, to view two half-hour television 
prograqis. One group watched the programs contmuuusly. For the remaining three groups, one had a 
one-minute rest break m between, another received unrelated verbal announcements dii»ing the 
one-minute break, the third heard a one-minute musical selection at the halfway point The three 
groups that had the one-nunute break all did significantly better than the one that saw the programs 
continuously. The differences were largely attributable to higher scores on post-break content ques- 
tions. Students in the no-break group tended to consider the programs too long and showed loss of 
irkterest. 

If we can generalize anything from these experiments, it seems that the effects of inserted 
questions for improving learning from instructional television are very limited, if any. We are not 
quite sure whether the little improvement in learning results from the motivating or attention- 
focusing effects of the inserted questions, or from the rest pause provided during the interval when 
the film IS stopped and the question appears on the screen. On the other hand, it seems quite clear 
that rest pauses will improve learning, particularly when the program is relatively long. 

16. WHETHER A TELEVISION PROGRAM IS USED TO BEGIN OR TO END A DAILY LESSON 
BY THE CLASSROOM TEACHER MAKES NO DIFFERENCE IN LEARNING. 

As we have mentioned e her, practically nowhere in the world is television meant to be used as 
tlie only teaching instrument in the classroom. Normally it is employed as part of a lesson. One of the 
questions th,<t emerges is. Would the television instruction be better used as the initial segment of the 
lesson, or as the final segment? 

A number of exptriment;s, all using the same sample of fifth-grade children in Massachusetts, 
tested this possibility. The designs of these experiments were all the same. 72 classes randomly 
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assigned to 24 experimental conditions involving training of the^cher, use of study guides by the 
teacher, class assignments vb. ind.vidual projects for the students, and television as the initial ot the 
tlnal segment of the daily ies^on. All groups received the same 30 lessons on natural science. The 
experiments differed only in the dependent variables, that is, the main effects. ' 

In Uie experiment ^b> Kraft (1961), the question is. Do all these variations, including the one 
concerning the initial or final segment, make any difference to the amount of information and science 
vocabulary learned? 

On the vocabulary tests, no significant differences were found between any of these experi- 
mental conditions or combinations. For the science information tests, those classes that received 
television instruction as the final segment of their daily lesson did better when they had class 
assignments, while those classes that received television instruction as the init.al segment did better 
when they had individual project assignments. But no significant differences were found between the 
initial and final segment groups in general. 

In the second experiment, by Sheehan (1961), the main effects examined are interest in 
science and attitudes toward science and scientists. Again, the findings indicated that it would make 
no difference whether the television instruction comes as the initial or final seg..ient of the lesson. 

In the experiment by Dietmeier (1962), still using the same children and the same design, the 
purpose was to see whether these variations would make any difference to the students* ^bihty in 
scientific reasoning. Nu significant differences in science reasoning scores were found for any of the 
experimental conditions. 

The last exj)eriment (Amman, 1963) had to do with retention. The same children v-er^ tested, 
half of them four months after they received the 30 television lectures, the other half eight months 
afterwards. Learning as measured by information or vocabulary tests in earlier studies was retained 
and increased four and eiglit months later. But there were no significant differences between those 
groups that used television to begin, and those that used it to end their daily lessons. 

These experiments, being part of an overall design, illustrate rather conclusively that it makes 
no difference whether we use television to begin or to end a daily lesson as far as learning and interest 
in the subject iriatter are concerned. , 



17. REPEATED SHOWINGS OF A TELEVISION PROGRAM WILL RESULT IN MORE LEARN* 
ING, UP TO A POINT. BUT TEACHER-DIRECTED FOLLOW-UP, WHERE AVAILABLE, IS 
MORE EFFECTIVE THAN A SECOND SHOWING OF THE SAME PROGRAM. 

Once a film or television program is produced, it can be shown over and over again without 
much additional cost. This wouy make it possible for the students to view the same program twice, 
ee times, or more, until they have learned the material sufficiently well. 

Several questions need to be answered however. Would a reshowing of the same program 
a^ctually improve learning, and if so, how much? Would the students be able to keep up the rate of 
improvement iT they view the same program more than twice, say three times or more'' Or would 
tiicic be d diminishing return after a certain point? A fairly large number of experiments have tested 
the effects of repeated showing of the same program, but here we shall report on only a few. 
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In the experiment by May and Lumsdame (1958) mentioned earlier, where the major purpose 
waf to^ test the effects of inserted questions, it was found that showing the original filip twia* *»'2S 
able ^ 'bring about a gam of 12 per cent, as compared with a gam of 8.2 per cent from a single 
showing. If we take the original gain as a basis, a second showing increased the original gain nearly by 
half. , ' ^ 

Similar findings are reported by others. For instance, Driscoll (n.d.), working with retarded 
children, found that those who saw an instructional film twice learned significantly more than those 
who saw It only once. Hirsch (1953) compared several methods of teaching naval recruits by film, and 
found the most effective one involved showing the film a second time. A repeat showing not only 
decreased forgetting but also made new learning possible. 'Ketcham and Heath (1963) compared 
college students who saw a film about William Wordsworth only once with those who saw it three 
times. He found the latter learned significantly more. 

Many more studies can be cited where the same general finding holds, namely, a repeat showing 
of the same program will improve learning. The question that remains is one of cost. That is, does the 
additional learning^arrant the extra amount of time required for repeated viewings'* 

First, It must be quite obvious that repeated showing will have a diminishing return after a 
certain point. For instance. Ash and Jaspen (1953b) showed a film on the assembly of anti-aircraft 
gun breech-block to naval fOi^iJjts either at a slow pace jpr at a rapid pace. Tliey found that for the 
slow pace, a significant gain inTeilnHiig^was obtained only after the second showing. The third 
showing had little effect. With the fast-pacd3^lm three showings were necessary for a significant 
increase in learning, wRWh^ the second showing had only^sh^itly bettjer results. Assuming most 
instructional progian»s proceed at a pace approximating the one Ash and Jaspen called **slow," there 
IS probably no point m showing a film or television program more tliiit) twice. 

But even with a second showing, the cost problem still is unresolved. For instance, in the 
experiment by May and Lumsdame (195}^^, a 50 per cent increase m learning, was acliieved at the cost 
of 100 per cent increase in time. Similarly, Jaspen ^1950) found that naval jecruits who saw two 
demonstrations of a breech-block assembly had a median assembly test time of 150 seconds, while 
those who saw four demonstrations were able toacjueve a median a.ssenibly test time of 102 seconds. 
Again, a 50 per cent increase in learning efficiency was obtained at the cost of twice as much the time 
spent. This question of learning improvement vs. time spent* then, depend;> on whether the increased 
learning is judged to be worthwhile. Here vve merely wiuit to point out the relativeness of the effects 
of repeated showing. 

The practical question is perhaps not whether repeated shtjAving is worth the cost of 
additional time. It is rather. If improved leaimiig ts desired, is there any better way to achieve it? If 
not, then a repeated showing would be the only alternative left under the circumstances. 

• <■ • 

This question is an.swered iii. part by expciTmeiits conducted durnig an extensive instructional 
television project in Denver. The project involved 6,000 pupils in 192 Denver schools. The subject 
matter taught by television was Spanish. We shall have occasion to re([er to the Denver project later in 
this report. Here we shall only cite the findings concerning repeated showing. 

> 

In the first experiment (Hayman and Johnson, !963a), all pupils were divided into three 
groups. All received the television instruction. One group saw the programs only once, each lasting 15 
minutes, one received a repeat showing in the evening, the third group had a I5-minute teacher- 



direoled follow-up insttMil of a second showing. After one semester, test results showed thai the 
teacher-djrected follow-up grvmOM^ored significantly higlier than the T<tgcat-sh owing grou{ vliich in 
turn scored significantly higher tlian the non-repetition group. \ • - ' / 

In the Srcond semester, the non-repetition group was given both a second showing and teachbr- 
directed follow-up. For the other two i^ioups.-tkc. treatments were the same as in the first semester. 
Both the teacher-directed follow-up and the teacher-directed follow-up plus second showing resulted 
in significantly morq )eaiming than second showing only, but no significant diffej^ences were found 
between the former two. • . ' ' ^ 



This part of the experiment was replicated m the following year by comparing teacher-directed 
follow-up with teacher-directed follow-up plus evening resliowmg. This time, the group that had the 
evening repeat showing scored significantly higlier in oral tests. 

The authors also reported that exact rej^ietit'ion bya second showing w^s more effective for 
classes having inadequately trained teachers tnan for classes fiaving^adequately trained teachers. 

These experiments show several things: If teacher-direeted foilow-up is available, the time 
would be better utilized by giving the students a follow-up by th^f own (feacher, rather than a second 
showing of the teieviMon program. If teacher-directed follovi^tlp is pot feasible, then a second showing 
would be the only, thing we can do if we want to improve ^earning. This Would be the situation in 
countries where well-trained teachers are in shorl^^ly. In this'case, a repeat showing is capable of 
making up for some of the inadequacies of the^^cher. v ^ * 

18, IF SAVING TIME IS IMPORTANT, A TELEVISION PROGRAIVl^ CAN PROBABLY BE 
SHORTENED AND STI LL ACIJI^VE THE MINIMUM REQUIREMENT OF TEACHING. 

We have seen that a sec>)ifd showing of a film or television program can result in more learning 
at the cost of doubling thp Cime. Tlus would be worthwhile if we are con ce rned* mo re.wrtKimp roving 
learning than with sav^i^time. Sometimes the reverse is true. For instance, in miHtary training, time 
can be an important element. Can we save some time by reducing the length of a television progwm 
and still acliieve fhe minimum amount of learning required? 

' This possibility was tested by Kanner, Mindak, and Katz ( 1958). First they developed a 38-hour 
army training program tairglit both by conventional instruction and by television. From this 
version they developed a shortened, 16-hour television program. Comparisons were made among 
the three methods, fhey found that learning and retention from the 38-hour conventional or tele- 
vision inst >ction were superioj^to those achieved from the shortened, 16-hour television instruction. 
What IS noteworthy is the finding that no significant differences were found in the number of trainees 
failing to complete the course, whether they received 38 or 16 hours of instruction. Using course 
completion as the criterion, the authors concluded that the shortened television program resulted in 
important savings in training time' and costs. 



19. THERE IS NO CLEAR EVIDENCE TO SUGGEST WHETHER EYE CONTACT? JN TELE- 
VISION INSTRUCTION WILL AFFECT THE AMOUNT OF LEARNING. I 

In teaching a class, the instructor can either look at the students or not look at the students. 
This IS referred to as eye-contact. It is generally assumed that the attention of the students will be 
closer n liic teacher looks at them most of the time, in te!e\nsion teaching, looking ^t the students 
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medos looking at the camera lens. Would it make any difference whether or not the television 
instr'jctbr keeps his eyes on the camera most of the tmie? 

i 

An experiment by Westley and Mobius (1960) investigated this problem. They randomly 
assigned 51 paid female college students 'to three groups. Three television lectures on computer 
applications were prepared, each one under three eye-contact conditions, in the high eye-contact 
condition, the speaker looked at the camera lens 90 per cent of the time. This was reduced to 40-60 
per cent for medium eye-contact, and 10 per cent for low eye-contact. .Each group saw three different 
lectures having different levels of eye-contact on three consecutive nights. 

While the students were viewing the program, pictures were secretly taken of them at one- 
minute intervals to provide a group attention score. After the picture was takeli, a bell rang and the 
students indicated their interest at that point on a seven-point scale. The students also took an 
information test after the program. 

Analysis of the data showed no significant differences either in attention, interest, or learning 
that could be attributable to eye-contact manipulation. 

flowever, it is difficult to generalize from one experiment. At least two conditions could 
conceivably render the learning environment in tliis experiment not comparable to what one would 
usually find in a classroom. First, the college girls who served as subjects were paid. Their motivation 
would probably be different from that of.the ordinary students in a classroom, and we do not know 
to what extent the monetary reward would affect their level of attention, which is tiie main variable 
under experimentation. Secondly, it may be recalled that a bell rang once every little while and the 
students were required to mark tjheir interest on a seven-point scale. Again we do not know to what 
extent this procedure might distract the subjects' attention and confound the experimental results. 

The effects of eye-contact on students' attention and learmng were also examined by Connolly 
(1^62), althougii some other uncontrolled factors seemed to have entered this experiment. Connolly 
used college freshmen who had failed the English placement examination as his subjects. They were 
randomly divided into two experimental groups and one control group. The two experimental groups 
attended a television lecture ontt a week as part of the course requirement. In addition, both liad 
work sessions with graduate students in English. In one experimental group, the students received 
eye-cuntact from the television teacher, la the other experimental group, the students did not receive 
eye-contact. Control-group students had no television lectures. 

Test results showed the two experimental groups both to be superior to the control group, but 
no significant differences were found between the two experimental groups either in attention or 
learning. The same results were obtained when the experiment was repeated with the same students 
but with new content. 

Two factors would seem to limit the generaluability of Connolly's findings. First, the fact that 
the subjects had failed the English placement test miglit have sufficiently motivated them to pay 
attcnuon to the television lectures whether or not the teacher gave them eye-contact. Secondly, since 
the students also had work sessions with graduate students in English, we do not know to what extent 
these work sessions migfit have confounded or reduced the difference in learning that may result from 
^eye-contact. 

One thing is in common about these two expenments, namely, the subjects were both college 
students, whfj were probably accustomed to focusing their attention on a lecturer when they were 
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expected to. If so.jhe cftetts of no eye-contact would not have been pronounced. The results might 
be different if we had lower-grade primary school pupils. 

In short, until further research findings are available, we shall not be able to say whether 
eye-contact in television instruction would significantly affect the amount of learning. 

20. PROBLEMSOLVING INSTRUCTION ON TELEVISION IS MORE EFFECTIVE THAN 
LECTURING WHERE THE MATERIALS TAUGHT INVOLVE THE SOLVING OF A PROB- 
LEM. 

The conventional way of presenting a lecture is by presenting relevant information about 
certain subject matter. Most teaching is done in this manner Sometimes, the subject matter is of a 
nature of "what shall we do in case . . . ?" This would make it possible for the instructor to pose a 
problem, offer a number of possible tentative solutions, and then present evidence to support one of 
the proposed solutions. This is generally referred to as the probiem-solving method. We shall report 
on two studies that compared the problem-solving method with the conventional method in television 
teaching. 

In one experiment, by Dietnieier, Sheehan, and Decker (1963), two series of 20 half-hour 
television programs on natural science were shown to two groups of fifth-grade children. One series 
used the usual, mformation-giving method, one used the problem-solving method. For each group, six 
classes had teachers trained in the use of informational materials, six classes had teachers trained in 
the use of problem-solving materials, and six classes had teachers with no special training. 

Tests of science reasoning, science mformation, and science concept, given both immediately 
afier the series and four months later, found no significant differences for any of the experimental 
treatments. 

In a separate experiment, Kaplan (1963) prepared two series of eiglit half-hour television 
lessons on health education, one using the conventional information-giving method, the other using 
problem-solving method. The programs were shown to two groups of randomly divided college fresh- 



men. 



. Unlike Dietmeier, et al Kaplan used both a multiple-choice information test and a suL/ctive 
probienhsolving test. No significant differences were found between the two groups on the multiple- 
choice test. But on the problem-solving test, the group that received the problem-solving lessons did 
significantly better. j 

it seems that tne failure of Dietmeier, et al, to find significant differences between the two 
methods could be due t j the use of test instruments that were not particularly suited to reflect the 
merits of problem-solvmg instruction. The findings by Kaplan would suggest that the problem-solving 
instruction would be more effective than the conventional information-giving instruction in televised 
• teaching where the subject matter taught concerns the solving of a problem. 

21 THE STUDENTS ARE LIKELY TO ACQUIRE THE SAME AMOUNT OF LEARNING FROM 
* INSTRUCTIONAL TELEVISION WHETHER THE MATERIALS ARE PRESENTED AS A 
LECTURE, OR IN AN INTERVIEW, OR IN A PANEL DISCUSSION. 

The use of television also makes it possible to present a lecture in a variety of ways. For 
instana*, the lecturer can pose as an expert being interviewed. Or, also as an expert, he can participate 
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in a panel dLSLii.vsioii wtlh ati4)llici cxpeil Would these forms of prescntalion result in mure learning 
than the straight-forward lecturing'^ 

Brandon (1^)56) tested this possibility. He had three speakers, each presenting one of three 
different topics in three foimats as a lecturer, as an expeit being interviewed, and as a panelist in a 
di.sLUbsion with aiiuthci panelist and a moderator horn the nine 10-miriutc segments, 18 half-hour 
television programs were prepared, each featunng three speakers and three formats in different 
combinations These programs were shown to college students. 

hi the Lourse of the wlioie experiment, the interview and discussion formats were found, 
tonsislcntlv more inteiej^ting to the student;, th.an the lecture presentation. fJowever, no significant 
diffeiciiycs were found ui the aniouiit cjf mfoimatioii learned from any of the presentation fonnais. 

; 

Thui it seems that the formats of presentation make little difference to the amount of learning 
Ironi inslructioiiai television, although interview and discussion tend to baniore interesting. 

C. Viewing conditions 

22. WHERE ACCURATE PERCEPTION OF IMAGES IS AN IMPORTANT PART OF LEARNING, 
WlOE VIEWING ANGLE ANO LONG OlSTANCE WILL INTERFERE WITH LEARNING 
FROM INSTRUCTIONAL TELEVISION. 

Images on tdevisujii differ from real objects in niany aspects, one of which has to do with 
dimensions, Betause the television screen lacks a third dimension, the nnages appear slanted to 
students Mttmg at a wide angle. This inability to view the images pioperly ^ould conceivably interfere 
Willi learning from television Thus we wunder whether the viewing angle vvill affect learning, and, if 
so, what Would be the oplinuiin angle of viewing. Similarly, we would like to know the effect of 
viewing distance o\\ learning 

\sh and Jaspen (P?53a) designed an experiment to test the eftects of angle and distance when 
viewing a film, but the conditions sliould hold h r television because they used a small screeen of 13 
by IS niches They had 50 seating positions within a pie-shaped sector equivalent to one-sixth of a 
circle The film was about the assembly of an anti-aircraft gun breech-block, shown to randomly 
asMpied naval trainees Learning was tested by assembly per lor ma nee. 

'li\e authors louiid a downward trend for correct assembly as the viewers sat at a wider angle 
and farther aw.iy from the screen. The optiiiuim area lor viewing was a cone of 00^^ w»de and 18 feci 
deep, which is 12 screen widtl- Tliosc sinnig outside this area performed significantly less well than 
tliose vvlu) sat within this area. 

Kasleti (P>60) showed 252 television displays to college students to study the jfiects ot angle 
on visiuii lie found that a viewing angle up to on either side did not reduce the accuracy of 
perception I his would mean a cone of about 40^ wide. 

\\\ e\|xrrinicni by Hayman (PH)3) suggests that the location of viewing would aflect not only 
the learning (A manual skills, such as the assembly of brcecli block, but aKo the learning of speech. He 
cumparcd the test results of lourth-grade pupils after tliey iiad watched three television lessons on 
SpaniJi Nu diflererices were found 4>n the listening comprehension test for children sitting in the 
center portniii. llie far back porlujii, or the side portions ol the room. But on the speaking test, pupils 
in the center and ihc hack .cored significantly higher than pupils on the sides, who sat alan angle of 
more than 4(/^ 
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A problem related .o viewing angle concerns the position of visuals Does it make any differ* 
ence to perception and learning if a visual is shown to the right and left of a central fixation point*' 
Terrace (1959) investigated this problem by projecting 40 words and 40 unfamiliar nonsensical forms 
from a tachistoscope. A fixation point was placed on a screen 9 feet 10 inches from the subject's 
eyes. Half of the words and forms appealed to the riglit and half to the left of the fixation point He 
found mean recognition scores were significantly higher for words in the riglit visual field than in the 
left visual field. No significant differences were found for the nonsensical forms. 

However, not all experiments on seating locations found significant difference^ For instance, 
Carpenter and Greenhill (1958) reported no significant differences in test scores between college 
students in a television psychology course who sat either closer or farther than 12 screen widths 
Tendam (1961) let college students view a film on physics demonstration in a large 280-seat room He 
found no significant differences in test scores between students sitting in the front half or rear half of 
the large room. 

What these experiments indicate is that whether viewing angle and viewing distance would 
affect learning depends on other conditions. There is no apparent reason to expect any difference to 
result from either viewing angle or viewing distance if the learning does not depend on clear per- 
ception of images. This is what Hay man found in his hstening comprehension test. In a course like 
p^yLhology, where the perception of iilages does not often seem to be highly relevant, it is not 
surprising that no significant difference ift learning was found between those sitting within and those 
sitting beyond the optimum distance of 12 screen widths. The lack oi* significant difference reported 
by Tendam is probably due to the large film screen and large room he used. This would make the 
viewing conditions not comparable to the conditions for viewing television. 

On the other hand, where clear perception of images is an important part of learning, then both 
the angle and distance of viewing will become relevant. The findings by Kasten have clearly shown 
that a wide viewing angle would reduce the accuracy of perception. The experiment by Ash and 
Jaspen has illustrated the importance of accurate perception in learning manual skills The finding by 
Hayman that pupils sitting at an angle of more than 40° did .ess well in the speaking test would 
indicate that even in learning to speak a foreign language, it may be important to watch carefully the 
hp and tongue configurations of the teacher. Children sitting in the side portions probably did not see 
the hp and tongue configurations as clearly as those sitting m the middle portion ^ 



23 ADEQUATE ATTENTION PROVIDED BY THE CLASSROOM TEACHER WILL, IN MOST 
* CASES AT LEAST, REMEDY THE ADVERSE EFFECT DUE TO A WIDE VIEWING ANGLE. 

The adverse effect of a wide viewing angle on learning, generally known as the "cone effect," 
has been discussed in terms of the sharpness of the visual image. Gibson (1947), one of the first 
experimenters to investigate this effect, called it a problem of visual acuity. The general assumption 
of the visual acuity experin^ents has been that, becausp the students sitting outside an optimal cone 
cannot see the image clearly, they will not learn the material as well as those sitting inside the cone 
will. 



However, the stimuli fiom the film or television screen are not the only important elements m a 
classroom learning situation. Usually, the classroom teacher w^M be present, and will play a role '* at 
contributes to the students' learning. It is quite possible, as Mayers (1^67) has pointed out, lat 
students sitting outside the optimal cone learn less well not only because they caiinot see the images 
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clearly^ but also because they may be receiving less attentiun frum the classruum teacher. If attention 
by the classroom teacher is an essential part uf the learning situatum, for instance, by encouraging the 
students to respond or participate, then inadequate attention given to students sitting outside the 
optimal cone would conceivably result in less learning. 

Mayers designed an experiment to test this possibihty. He used television to teach fifth-grade 
children to speak Spanish. In eiglit of the classes, the teachers encouraged the less responsive pupils to 
participate actively and respond to the television instructor. In the other si.x classes, the teachers 
merely acted as models for ihe class, responding to the television teacher as the pupils were supposed 
to do, but giving no special attention to the less-responsive pupils. 

In those classes where the teachers did not pay any special attention to the less-responsive 
pupils, the same cone effect was found. That is, those children sitting inside the optimal cone had 
higher scores in the speaking test than those sitting outside the cone. In those classes where the 
teachers encouraged the less-responsive pupils to participate, the reverse was true. That is, those 
children sitting outside the cone had higher scores in the speaking test than those sitting inside the 
cone. 

The findings by Mayers would suggest that the adverse cone effect could be remedied if the 
classroom teacher could give adequate attention to those sitting outside the cone. 



24. NOISE WILL REDUCE THE EFFECTIVENESS OF LEARNING FROM FILM AND TELE- 
VISION SO FAR AS PART OF THE LEARNING COMES FROM THE AUDITORY MEDIUM. 



The use of instructional television and film does not always take place under perfect mechanical 
conditions. Somenmes, pa^ticulany in developing countries, the reception is poor, resulting in either 
bluired images or noise. We have already discussed the importance of clear perception of images to 
learning from television and film. What would be the effects of noise upon learning? 



McGrane and Baron (1959) designed an experiment to answer this question. They presented 
three films about electricity to six groups of students. Three groups saw the films abi^u: electricity to 
SIX groups of students Three groups saw the filn?s from a projector, and the other three saw the films 
on television. The film groups v*w ih6 films with different ambient noise levels from the projector. In 
the TV groups, the noise level was constant and low. 

Te^t results sliov^cd that the low-noise film group learned significantly more than the medium 
and hi^i-n jise film gruups At the low-noise level, the film group was superior to the TV groups. At 
the medium-noise level, no differcnt^e was found in learning between film and television presenta- 
tions. When the noise level ot the projector was higli, the film resulted in less learning than television. 

The authors suggested that ambient noise interferes with understanding the sound portion of 
the instructional films, thus resulting in loss of learning. 

The effects of noise on learning were also tested by Miller (1 952). He presented three learning 
task:> to Air Force ROFC cadets memon/ing nonsensical syllables, reading 15 statements, and learn- 
ing to operate dial setting. 

Half of the cadets perfurmed the learning tasks under quiet conuiuon^, the uthcr half under an 
almo>t deafening noise of the jet engine type. All subjects then saw an irrelevant motion picture 
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before taking a test. The results showed no significant differences in learning between the quiet and 
noise conditions. Reactions of the cadets indicated that they graudally adjusted to the noise 

Although the experiment by Miller does not involve learning from film or television, the 
findings do not suggest that where the learning task does not depend on the auditory medium, noise 
will not reduce the effectiveness of learning. 

25. INSTRUCTIONAL TELEVISION APPEARS TO BE EQUALLY EFFECTIVE WITH SMALL 
AND LARGE VIEWING GROUPS. 

A problem of considerable practical importance has to do with the size of the viewing group. 
Would instructional television be equally effective with small as well as large classes? As we have 
mentioned before, a major contribution of instructional television is to make up for teacher shortage 
in developing countries, where the classes are apt to be quite large. Thiis it would be desirable to 
know whether television can teach large classes as well as it does small classes. 

On this point, the research findings tend to agree. Capraro (1957) randomly divided 369 air 
force cadets into groups of varying sizes from 19 to 110. The subject taught by television was air 
science. He found no significant differences between the various group sizes. 

Carpenter and Greenhill (1958), using college students as subjects, varied the size of the TV 
classes from 1 1 to 1 19. Analysis of the test scores indicated no significant differences, 

Driscoll (1959) used television to teach introduction to education to college students. He 
divided 147 students into two viewing rooms, one seating 24 and the other 123 students. No 
significant differences were found in test performance fo: the large and small TV classes. 

Neale (1961) also found no significant differences in learning by college students who observed 
televised classroom teaching either in small or in large groups. 

These experimental findings indicate that television can effective!) teach classes as large as 100 
students or inure. However, this conclusion needs to be qualified by the fact that in all these 
expentneiUs, the subjects were students dt the college level. We shall need further research evidence 
from younger children, particularly those at the lower grades in elementary school, where large classes 
are perliapb more likely to mean poor disciphne and poor attention. Furthermore, viewing angle and 
distance from the screen must be taken into account, as we have previously pointed out. 

26, INSTRUCTIONAL TELEVISION MAY OR MAY NOT BE MOflE EFFECTIVE WITH 
HOMOGENEOUSLY GROUPED STUDENTS, DEPENDING ON OTHER FACTORS IN THE 
LEARNING SITUATION. 

Teacliing a higher-he.terogeneous group seems to be a difficult task This difficulty would seem 
to be further aggravated in televised teaching where the instmctor is even less able than the classroom 
* teacher to meet the varying needs of the students. Thus, intuitively, it would seem that if homogene- 
ous grouping IS worth con^dering for classroom teaching, it should be even more so for televised 
teaching. Ihrnever, the scanty research findings do not provide clear evidence to support our intui- 
tion. 

We shall cite three studies bearing on this problem. Jacobs, Bollenbacher, and Keiffer (1961) 
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used television to tCcKh mathcnutits to seventh-grade students who were about two years behind 
in then dchtevcinent. The students were homogeneously grouped. Based on comparisons with other 
experiments conducted in the sanie school system, the authors suggested that television instruction 
appears to be more effective witli homogeneously grouped students than heterogeneously grouped 
students. 

Berger (l%2) presented eiglit self-contained television lessons on mathematics to ninth-grade 
students who were assigned to cither homogeneous or heterogeneous groups according to their IQ 
Scores. The high-abilit> students in homogeneous groups did significantly better in mathematics 
achievement than the high-ability students in heterogeneous groups on three lessons But the low- 
ability students in homogeneous groups did significantly less well than the low-ability students m 
heterogeneous groups on one lesson. 

In an experiment conducted by Duke {I960), college students m a televised economics course 
were randomly assigned to various treatments including homogeneous vs. heterogeneous grouping, 
independent study, and additional advanced reading. All students watched 30-minute television 
lessons followed by 20-minute discussion. No differences were found between the homogeneous and 
heterogeneous groups for either the high-ability or low-ability students. In fact, none of the treat- 
ments yielded any significant differences. 

These cxpenmcfits suggest that televised teaching may or may not be more effective with homo- 
geneously grouped students depending ^>n a number of factors which are not yet quite clear. For one 
thing, the advantage of homogeneous grouping in televised teaching may be of a different nature from 
the one in classroom teaching. In classroom teaching, a homogeneou group would enable the teacher 
to choose a level that would be best for almost all students in the class. For homogeneous groups of 
different ability levels, the face-to-face instruction will differ either in the materials being covered, or 
in the pace oi" teaching) or both. For televised teaching, this is not so. As in the experiment by Berger, 
the same television lessons were given regardless of the ability of the student or the homogeneity of 
the class. Since the mstrujtioii does not differ, the advantage of homogeneous grouping, if any, must 
he elsewhei'd unless the entire viewing audience is grouped homogeneously according to ability, and 
the television is designed to fit that ability level. In this sense, we suggest that the main advantage 
depends on the different responses the students will make in homogeneous and heterogeneous classes. 

For hit^h-ability students, being in a homogeneously grouped clas^ would mean competition and 
exchange oL help with other students of equally high ability. Thus we would expect the high-ability 
:»tudents in a homogeneous class to do better than higli-ability students in a homogeneously grouped 
clasv On the other hand, for low-ability students, the presence of high-ability students in a hetero- 
geneously grouped class would mean greater stimulation and some help, provided the lectures are not 
too much over then head. The low-ability •itudents in a homogeneous class would not have such 
benefits. Thus we would expect the low-ability students in a heterogeneous class to do better than the 
low-ability audcnts in a homogeneous class. This is essentiaHy what^ Berger found. 

llie experiment by Jacobs, Bollenbacher, and Keiffer, by presenting a series of lectures to suit 
the needs of low-achieving, homogeneously grouped students, more or less approximates the condi- 
tions of homogeneous grouping m face-to-face teaching. It is therefore hardly surprising that these 
students did better than heterogeneously grouped students in some other experiments in the same 
school system. 

I he lack ol any significant differences reported by Duke is a little puziling. It may be noted 
that some ot the higli-abihty college students were excused from class attendance to take on inde- 




pendent study lulfway tlirougli the cuiirse. wlnle other lugli-abilit> students were given additional 
advanced reading in addition to viewing tlie televised lectures in a homogeneous group Yet no 
differences were found between these groups and others of high and low abihtv whn were in cither 
homogeneous or heterogeneous groups. Without knowing niure about the contents ol the Ic^cturcs and 
the substance of independent study as well as additional rcadiiig.it isr.ithci diifkult to uMnnicnt on 
Duke's findings. Probably the achievement scores had little to do with cither honiogcncit> of the 
group or with any of the experimental treatments. 

Even though tlie discussion above seems consistent with the findings by Berger. and by Jacobs, 
Bollenbacher, and Keiffer. it must be stressed that further research is needed before we can say the 
advantage of homogeneous grouping in televised teaching is due to different response patterns hy the 
students. 

27. WHETHER INSTRUCTIONAL TELEVISION CAN TEACH STUDENTS WHO VIEW AT HOME 
AS EFFECTIVELY AS STUDENTS IN THE CLASSROOM SEEMS TO DEPEND DN OTHER 
CONDITIONS. 

Typically, instructional television is used to teach students in a classrooni/but sometimes the 
need arises for reaching students at home via television. F or instance. Castle ( 1^J63) used open-circuit 
educational television to present a lecture on diabetes iiielhtus to ph>sicians viewing at home Also, 
Stromberg (1952) offered a course in introductory psychology via open-circuit television to adult 
students who viewed in their homes. Another example of home viewing is the Cliicago TV College 
(hrickson and Chausow, l%0), where students could stay home and earn credit for regular college 
courses. * j 

Can television teach as effectively when the student views at home as it docs when the student 
IS Sitting in the classroom? A number of experiments have looked into the question, but come up 
with varying results. V/e shall first present their findings, and then discuss the implications 

Abbey, et al (1%3), assigned 1 20 nurses either to group viewing in a hospital or to individual 
viewing in their homes. Altogether six programs on nursing care of lie aged were presented Those 
nurses who viewed at home had significantly higlier dchievenient scores than those who viewed as a 
group in their hospital 

Dreher and Beatty (P>58) compared college students who received instruction by either on- 
campus television, or off-campus television, or face-to^face teaching. The courses taught were psychol- 
ogy, economics, and English. No significant ditfcrences were fou id among the three presentation 
methods for any of tlie courses 

Gordon Nordquist. and bngar (1^)59) used television to teach the use of slide rule to college 
students. Some viewed the program on campus, other viewed off campus but with credit, and still 
others viewed ofl campus without credit Although there was a tendency for the on-canipus students 
to do better than the off^ampus credit students, v;hu in turn scored somewhat higlier than did the 
off-campus noncredit students, the differences were not statistically significant 

Janes and Mclntyre (1964) encouraged a total of 971 college students either to attend the 
television lectures in classrooms or to view the programs in their residence halls About half of the 
students chose to view the ielecasts in their residences. Th-^ authors reported that the choice seerried 
to be a matter of convenience, and that the place of viewing did not seem to have any practical effect 
upon the students* achievement or academic motivation. . 
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In the Chicago TV College we have mentioned, comparisons were made among students taught 
face-to-face, students taught by classroom television, and students taught by television at home. 
Where significant differences were found, the TV-at-home students did better than the others. 

In an experiment that tested both motivation and home vs. school viewing, Mullin (1956) 
divided eleventh-grade students into two groups. The motivated group had a promise of monetary 
reward, the unmotivated group received no such promise. Within each group half of the students 
viewed the program at home, and half in their classroom. The program was about explorations in 
space. ^ . 

Tests given 24 hours after the television program and two weeks afterwards showed that the 
motivated group scored significantly higlier for both tests. However, the mean scores suggest that the 
unmotivated viewers may learn mpre in the classroom, while the motivated viewers may learn more at 
home. 

Before we discuss these varying results, we want to pause and ask a basic question: In what 
.ways would viewing at home differ from viewing in school? How would such differences, if any, 
affect learning from television? 

Learning, like any other behavior that is meaningful to the individual, is motivated, and one 
source of motivation seems to be social support. That is, a student is reinforced for engaging in 
certain behavior, which is not exactly ex. g, by the fact that others are seen to be doing the same 
thing. Another source of motivation is cuinpetition, also facilitated by the kncTwledge that other 
students are engaged in the same game. These two sources of motivation could be weakened when the 
student views the television lecture alone at home. f 

Another factor which may enhance learning in a classroom is interaction between the students, 
by exchange of ideas. The student who views the program at home does not have this benefit. The 
classroom situation also provides supervision by the teacher or monitor, a factor likely to bring about 
more learning, particularly for young pupils. 

These factors woald seem to work against viewing at home. However, there are other factors 
that may be operating m favor of viewing at home. FoL^stance, the students may feel they have 
been picked out as guinea pigs, and may react^by worki/g doubly hard, particularly if the program is 
of a short duration. Tbis is generally known as the Hawthorne effect. Or the pressure for passing the 
course may be sufficiently great so that the students put in extra work to offset the disadvantage of 
viewing at home. Then, there Is the possibihty that those students who voluntarily enroll in home-TV 
courses may.be different from the regular school students to begin with. 

When we merely compare the home-viewing students with the classroom-viewing students, the 
factors we have discussed above may operate in different combinations depending on the experi- 
mental conditions, and we shall not be able, to interpret the findings unless we know more closely 
what went on in the experiments. 

In the absence of this knowledge, we can only speculate as to why the results from these 
experiments do not agree with each other. Take the experiment by Abbey, et al Here we suspect the 
nurses assigned to view the programs at home probably felt that they had been singled out. It would 
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not bo surprising it thc> sliuuld li.i^c UDrkcd luiilci jusl \o ni.ikc sure that lhc> UiHikl not tall l>cliind 
their peers 

The. results m favor of the hoiiic-l V students ni tlie Chicago ! V C olVge aic most piohablv due 
to the tact that those students who enioll in cvcr'in^ cMcnsioii aiurses are hiiihK niotivalcd. and 
gratetul to be able tu take the couises which utheiwise would be closed to llieni.and llrjs usuallv do 
well. 

The finding by Janes and Mdntyie sccnis to have possible explanations. II students chose to 
view the telecasts in their residence halls as a matter of cuiiNemcncc. thc\ piobahlv did not differ 
initially from the others who chose to view m tiie classroom, iksidcs. siiicc the residence hall students 
and classroom students were both viewing the television lectures with i)ther students anyway . there 
really was no difference in the viewing environnieiUs ul the twu groups Supervision probably played 
an insignificant role for those college student;;. ^ ^ 

The lack ol significant differences reported by Dreher and Beatty could be due to tlie possibil- 
ity that the oll-campus television students were adjusting themselves to tlic necessity of passing the 
course. 

The findings by Mnlhn are particularly interesting We might s|)eculate that when the student-^ 
are not motivated by monetary reward, the classioom environment will provide considerable social 
support and interaction, which the home-viewing students lack Thus the classroom-viewing group did 
better. On the other hand, under the motivated condition, the studer.ts viewing at home will tend to 
work hard to justify the reward, while fur the dassroonwicwing students, the presence of dhers may 
have created a group norm to prevent excessive striving. This could have resulted m fa^or of the 
honie-viewing group. 

However, even thougli the discussion above seems to make sense, we must point i>ut that it is 
largely speculation. The question we should ask is not whether home viewing is more or less eflective 
than school viewing. If there is no alternative to lu>me viewing, such as the use ol open-ciicuit 
television to teach a special audience, then the question is unrealistic The real question is It we must 
let the students view the program at home, to what extent will the lack i^f social support, the lack of 
competition, and the lack of interaction and supervision impair the amount of learning, and, if so, 
what can we do to make up tor these possible shortcomings ol home viewing*' Would e!emen!ar\ 
school children be atlected to the same extent as older students ' We have as vet ni> clear answers ti> 
these questions. 

t 

28 AT THE COLLEGE LEVEL, PERMISSIVE ATTENDANCE DOES NOT SEEM, BY ITShLF, TD 
REDUCE THE EFFECTIVENESS OF INSTRUCTIONAL TELEVISION. 

Somewhat related to motivated viewing is the question o( .111 attendance lequirement WiUild it 
make any dillerence to learning Irom television it the students were told thcv wuuld ii.ive a complete- 
ly tree choice whether oj not to attend the telecast Icctuies* We shall leport on two expeiiments. 
both by the same atithor and l)oth using college students, that tested tins possibility 

In the tirst experiment. Woodward (i^>()S) told one section of a mtiiial science dasjj that 
attendance during that semester would be completely pcrinissive and that tliere would be noadminis- 
trat.ve attendance report, lliis was the experimental group Another section, which served as the 
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control group, was told thai jI was under regular attendance regulations. Both received televised 
lectures. 

Out of 39 possible nonrequired class periods for the experimental group, absenteeism ranged 
from 1 to 34, averaging 14.51 for the whole class. There was a significant negative relationship 
between the number of absences and test scores, that is, the more periods a student skipped, the 
lower his scores. However, the two groups did not differ in performance on the final grades. 

In the second experiment. Woodward (1966) ujyed four sections of a social science class as his 
subjects. Two sections were allowed permissive attendance, the other two under regular attendance. 
Essentially the same findings were obtained. The two groups did not differ either in unit examina- 
tions or in their final grades. In the permissive attendance group, students vwth the greatest nuiuber of 
absences received the lowest grades. 

It may aeem a little puzzling that while students with high absenteeism received poor grades in 
the permissive attendance group, no overall differences were found between permissive attendance 
and regular attendance. The second experiment provided data that threw some light on this question. 

It was found that students with higli absenteeism not only received poor grades for the current 
semester, but they also had poor grades in a previous course in social science when attendance was 
required. In fact, those students who had earned the poorest grades in the previous course had the 
greatest number of absences this time. 

This would suggest that it is not absenteeism that causes low grades. It is the low-achieving 
students who took advantage of the permissive attendance. They would probably receive equally poor 
grades even if they were required to attend the classes. 

Thus it seems that permissive attendance probably makes no difference to learning from 
instructional television. It must be pointed out, however, that both experiments were conducted wath 
college students. The results could conceivably be different if the subjects v^re elementary school 
children - if that were realistic to test. 

29. STUDENTS WILL LEARN MORE FROM INSTRUCTIONAL TELEVISION UNDER MOTI- 
VATED CONDITIONS THAN UNDER UNMOTIVATED CONDITIONS. 

Results from learning experiments, generally using learning situations of relatively short dura- 
tion, have shown that students learn more wdien they are motivated than when unmotivated. Experi- 
ments using films or short television programs have yielded essentially the same findings. For 
instance, in the study by Mullin (1956) mentioned before, students receiving a promise of monetary 
reward learned more from a television program on space explorations than students not receiving such 
a promise. We shall report on a few more experiments to illustrate the effect of motivation arousal on 
learning from film and television. 

Allison and Ash (1951) showed a film on introductory psychology to college students divided 
into three groups. Before seeing the film, one group received anxiety-relieving instructions, i.e., the 
film was easy, etc. Another group received instructions intended to arouse their anxiety, i.e., the film 
was difficult anjj if they did not learn the material well they did not belong in college. The third 
group received neutral instructions. A fourth group did not see the film, but took the same test as the 
others did. The total size of the four groups was 237. 
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Test results showed that students who received unxiety-produdng instructions, and were pre- 
sumably m a highly motivated state, had significantly higher learning scores than students who 
received neutral instructions.^hc latter in turn had higher scores than those who received anxiety- 
relieving instructions.' 

Ihe experiment wab rcplicdlcd on 243 other students', using a different film about introductcry 
psychology. The results were essentially the same. 

Kimble (1961) designed an experiment to test the effects'of praise and reproof on learning from 
two films about shde rule. The subjects, all Air Force basic trainees, first viewed a film on how to 
read the shde rule, and then took a test. Trainees m the praise group were told that most of them 
seemed to be doing well and that their performance was gratifying. For the repioof condition, the 
trainees were told they were doing poorly. In neither case was anything said about trying to do 
better. In the non-incentive condj^on, the trainees were told nothing. All trainees were then shown 
the second film, on how to use the slide rule to multiply and divide. This was followed by a final test 
which included the same 25 items on ;he first test plus 10 questions on the second film. 

The analysis was based on results from the final test. On the 25 items covering i\e reading of 
the slide rule taught before the incentive treatment, no significant differences were found among the 
three conditions. On the lOitems about the use of the slide rule taught after the incentive treatment, 
significant differences were found. The group that received reproof did best, and the group that 
received no incentive did least well. 

Cropper, et a/ (1961 ), showed six demonstrations on television about physical science to junior 
high school students. After the telecast, the students were askedwhich demonstration they would like 
to try at home. One-third of the students were given a kit for the demonstration they chose. 
One-third were given post cards to mail for their kits. The remaining one-third were told that if they 
mailed a post card of their own, they would get a kit. Test results showed that students given a kit or 
a post card had a signifxantly higher increase in science interest. 

Another experiment bearing on the effect of motivation upon learning was reported by 
Greenhill and McNiven (1956). Senior students in a higli school were asked to rank the usefulr-*^-^ 
three films, first aid, atomic energy, and how a car functions. Then they were randomly assign, 
view one of the^three films, so that in each viewing group there were students who M ranked that 
film first, second, or third. This was referred to as psychological goal distance. 

The group that saw the film on first aid was further divided into three subgroups One subgroup 
was told that they would be expected to demonstrate their knowledge about first aid the next day. 
Another subgroup was told that there would be a test two months later. The third subgroup received 
no further instruction. This was referred to as temporal goal distance- 
Test results showed that for all three films, those who ranked ihem first scored higher than 
tiiose who ranked them setund, who m turn scored higlier than those who ranked them third. But 
no significant differences were found among the learning scores of the three temporal goal distance 
treatments. 

These experiments, tliougfi varying in approai:h, all Lonsislenlly showed that more learning will 
result from high motivation, wliethcr the motivation conKs Irom promised monetary reward, praise, 
reproof, o^own initial preference. However, it is not quite clear how we can apply these findings to 
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the actual situation of teaming from instructional television, which involves not just one film or one 
program, but rather carries on for a whole semester, or a whole year. Tlie promise of monetary 
reward would generally be out of the question. Nor could the students*be allowed their'own prefer- 
ence. The use of praise or reproof would usually have a diminishing return beyond e few applications. 

Thus even though the research findings clearly point to the beneficial effects, of motivation 
arousal upon learning from television, how to put these findings into practical use remains a problem. 

One approach to increase the student:* motivation to learn is the providing of immediate 
feedback, by letting the students know their progress and results of learning. Another approach is to 
get the students vnoic deeply involved in the learning task by some kind of participation. These 
possibilities will be fully discussed in a later section of this chapter. 

' . I 

Here we shall discuss the social incentives as a motivational force. One finding reported by 
Hayman and Johnson (1963b) seems to provide a suggestive lead on the use of social support to 
motivate learning from television, although this vras not the original purpose of their experiment. As 
part of an extensive study of instructional television conducted in Denver public schools, sonfe 
parents were encouraged to learn the Spanish lessons from television with their children. It was 
found that children whose parents participated in the program learned more Spanish than those 
whose parents did not participate. 

Now it could be, as the authors suggested, that these (hildren learned more because they 
received help from their parents But we should not overlook tlie possibility that having the parents 
join in the learning task could have provided enduring social support and motivation to the children 
as well. The findings fioin an experiment conducted in Taiwan (Chu, 1964) appear to be consistent 
with this interpretation There it was found that children whose parents showed awareness of the 
* experiment, and thus presumably more concern, learned more from television than others, It seems 
that the role of parental support in motivating learmng from television could be an area of fruitful 
further research, 

D. Lack of. Two-Way Communication 

Unlike classroom teaching, televised teaching, is essentially a one-way communication. Some- 
times the lectures are telecast from a studio where a snidll group of students may have Some two-way 
communication with the television instructor. But the great majority of students arc not in the 
^ studio In fact, most of the time the studio is not equipped to accommodate students. In that*case the 
only communication is the message coming from the instructor on the screen ti> the students sitting 
in their own classroom. This inherent limitation of instructional lelcr^iOr. ma> conceivably affect 
learning in several ways. 

First, because tlie instructor is talking to a camera, not directly to his students, he will not be 
able to perceive the reocUbns of his audience. He would not be able to tell whether he is going too 
fast or too slow, where he should elaborate, or whether his lecture is getting through to the students 
at all. 

From the student's ^-lewpoint, learning from television means he is unable to raise c]u#stions, to 
ask for clarification, or benefit from the free discussion with the instructor and other students. In 
other words, he is unable to benefit from ceitain important elements of classroom teaching. 
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If we regard lodriiing as a coiitinuuus process of reinforcing the correct responses, evidently 
instiucljonal television dues nut provide an ideal learning situation even though the student thinks he 
has no questions and needs no clarification. This w because the responses the student isjiiaking may 
not be correct. Inasmuch as feed-back to the television teacher is «low if not totally absent, these 
wrong responses ma> have been inadvertently reinforced before the teacher had a chance to correct . 
them. This would niake for inefficient learning. ' * ' 

Learning, like any other behavior, is motivated by incentives. One possible incentive for learn- 
ing is emotional suppoit which the student perceivi/s from his teacher. In learning from television, the 
absence of personal contact with the instructor may reduce the amount of emotional support the 
student feels he is getting. We shall discuss research findings bearing on these problems. However, it 
may be noted that the boundary lines between these problems are not ciearcut, and the interpretation 
of the research findings will not always be unambiguous. 

30. LEARNING FROM TELEVISION BY THE STUDENTS DOES NOT SEEM N^ECESSARILY TO 
BE HANDICAPPED BY THE LACK OF PROMPT FEEDBACK TO THE INSTRUCTOR. 

The importance of feedback to teachers has been long recognised. The Southwestern Signal 
Corps (1953) examined this problem in television teaching and came up with the suggestic*j,that an 
in-studio class would be desirable from the instructor's viewpoint. Martin (1958) has recommended 
placing a camera m each classroom, right above the* television receiver, which will send a picture of a 
class back to the television instructor. He believed the camera would create some ngtion of personal 
contact. Of course such a sel-up can only work with live presentations. 

In fact, something like that has been recently tried as a training device for beginning television 
.teachers (Bretz, 1967). An eiglit-inch monitor v/as placed on the s|udip' camera, through which the 
instructor could see four to eigJil of the students in one of the viewing classrooms- A small speaker 
provided some sound feedback from the classroom. This feedback system was found useful in the 
training of TV inslruclors. 

But would the lack of student feedback to the TV instructor about his lecture impair the 
effectiveness of televised teachmg? Wolgamuth (1961) conducted an experiment tliat bears upon this 
question. He divided 80 college students into four groups, each \iewing a separate series One group 
sat in the studio. Another group used a microphone feedback sy.tem^by which the students could 
talk to the instructor. A third group had an electrical signal system by which tlie.^tu dent could 
inform the instructor whether iub pace is correct and whether the students *vish an exan.ple or 
repetition of a point. The fqurth group no feedback system. 

The students were t retested and posttested, immediately after a series of five lectures and ^gaiji 
four weeks later. Data analysis indicated no Significant differences m learmng and retention among 
the four treatmeiits- Nor were tliere any significant differences in the students' attitudes toward the 
course. 

The effects of audience feedback were tested in another experiment (Johnson, I960). Liiglit 
speakers, all faculty members having no prior experience in television speaking, were randomly 
assigned'to two conditions. Four of the speakers each had 20 students with them in the studio to 
provide feedback during the instruction. The other four speakers were alone in the studio. Bch 
speaker was provided an oiithne on listenmg skills, and allowed to develop his lecture in whnt^^v^-r 
manner considered appropriate. The subjects were college , students in a speech class. Test results 
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showed tnat student feedback did not appear to have a significant effect on communication, the two 
groups of students did equally well. 

31. SHOWING, TESTING, REVISING AN INSTRUCTIONAL TELEVISION PROGRAM WILL 
HELP SUBSTITUTE FOR LACK OF LIVE FEEOBACK TO THE TEACHER, ANO MAKE FOR 
MORE LEARNING BY THE STUOENTS, 

" Even^h^ugh~the~expenmen{s cued above indicate that the lack of feedback to the television 
instructor will not necessarily reduce the amount of learning, there is no denying that the instructor 
will be handicapped in the sense that he does not know the immediate reactions of his students. 
Cropper and his associates have suggested one way to minimize this handicap. Their solution is to 
show a TV program to a group of students, test their performance, and then, on the basis of 
performance, revise the telecast. 

Cropper, Lumsdaine, and Shipman (1961) tried out this method on a group of junior high 
school students. Two lessons, on heat and introduction to chemistry, were telecast both in the 
preview versions and the revised versions. Test results showed that students watching the^ revised 
programs learned significantly more than those watching the preview programs. The authors con- 
cluded that preview testing is a satisfactory substitute for classroom interaction between the teacher 
and the students. 

If one revision results in more learnmg, woul'^ a lecture twice revised be even more effective? 
This possibility was tested in another experiment by Cropper and Lumsdaine (1961b). A TV lesson 
on levers was first tned out with three students, and then revised. The revised version was subsequent- 
ly revised a second time. In the experiment, only the two revised versions were compared. Test results 
indicated that students seeing the second revision scored significantly higher than those seeing the 
first revision on immediate po.sttest, but not on retention. 

32. THE LACK OF OPPORTUNITY FOR STUOENTSTO RAISE QUESTIONS ANO PARTICI- 
PATE IN FREE OlSCUSSION WOULD SEEIM TO REOUCE THE EFFECTIVENESS OF 
LEARNING FROM INSTRUCTIONAL TELEVISION, PARTICULARLY IF THE STUOENTS 
ARE FAIRLY ADVANCED OR THE MATERIAL IS RELATIVELY COMPLICATEO. 

We have suggested that an inherent limitation of instructional television is the lack of two-way 
communication between the teacher and the stqdents. On the part of the students, the lack of 
twoway commumcation would mean they are unable to raise questions, or to participate in free 
discussion with the instructor and other students in the class. As Stmt, et al (1956), have pointed out, 
this seemed to be a major concern of their TV-taught students. For those college students, the 
authors found it was discussion, lather than television presentation, that exerted a greater influence in 
motivating learning. Even thougl-i their TV class had a talkback system, the students still felt partici- 
pating was easier in a face-to-face class. 

The significance of discussion in motivating learning is also indicated in an experiment by the 
Southwestern Signal Ctrps Training Center (1953). It was found the trainees did not like television 
presentation with no talkback system. On the other hand, the students were kept alert when they 
couid be questioned over a talkback system. 

Thus It seems clear that students, at least those at a fairly advanced level, may feel dissatisfied 
because of the lack of free discussion in television teaching. The question that needs to be answered 
is: To what extent would learning be actually affectea'^ 
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One rather interesting experiment has been reported by Devault, Houston, and Boyd (1%2). 
They divided 87 elementary teachers mto two groups. One group saw 24 half-hour weekly television 
lessons on mathematics instruction, the other group received 12 lecture-discussions of 90 minutes 
presented by the same TV instructor. Then half of the teachers in each group had consultant services, 
averaging five visits a teacher, in addition to the lessons. 

It was fotind that for those teachers taught by television, consultant services resulted in more 
favorable reactions toward the program, as well as greater mathematics achievement of their pupils. 
For those teachers taught face-to-face, consultant services made no differences. 

/ , . 

It seems that consultant services, which provided an opportunity for questions and discussion, 
improved learning from television where discussion was otherwise infeasible. In the case of face-to- 
face teaching, where opportunity for discussion was already available, it is hardly surprising that 
consultant services added very little to learning. i 

In an experiment in Australia by the Commonwealth Office of Education (1950), boys in 
junior technical schools were assigned to various treatments mvolving viewing a film, plus either 
discussiun, or a reshowing of the film, or both, or neither. The test results indicated that discussion 
improved learning. So did reshowing. 

j 

The findings by Almstead and Graf (1960) are consistent With the discussion effects although a 
straight companson with no discussion was not made. They compared fourth-grade and sixth-grade 
children taugh^ reading achievement by talkback^quipped television with those taught face-to-face. 
The talkback system could be operated by the students in thd classroom and the teacher in the 
studio. For both grades, the students taught by talkback TV achieved significantly more than the 
^face-to-face students. 

I However, not all expernncnts yielded results in favor of discussion. Wilkins (1962) used tele- 

I vision to leach arithmetic to third-grade children. During the first six weeks, the experimental group 
received introduction and follow-up teaching with each television lesson, while the control group did 
not. During the second six weeks, the groups were reversed. Test results revealed no significant 
differences due to introduction and follow-up teaching, which may be considered a form of 
discussion. i 

Wesllcy and Bairow (1959a) presented news programs by either television or radio to sixth- 
grade children. While the television presentation rcsuhed in more learning than the radio presentation, 
no significant differences were found between those students who had a follow-up discussion and 
those who did not. 

We might speculate wliy discussion did not improve learmng m the two experiments cited 
above. It would be reasonable to asl^ume that discussion would be more important where the material 
taught IS quite comphcated, or wl\cn the students are of a fairly advanced level. For instance, 
dissatisfaction with lack of discussion has largely come from college and adult students It could be 
that the news programs employed by\Wcstley and Barrow were relatively simple, so that the lack of 
discussion would not diminish learning. The same thing may be said of third-grade arithmetic, where 
there seems to be less room for discussion after the TV lecture than in courses of a higher level Even 
though this explanation seems to make sense, it should be tested m experiments using subjects of the 
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same level, but varying the complexity of the subject matter being taught by television. Then we shall 
be able to say with greater confidence whether the complexity of the material limits the effects of 
discussion. 

A number of versions of two-way lalkback system have been tried out at the Pennsylvania Stale 
University (Greenhill, 1964). The first such system, called Mark I, enabled the student to push a 
button on a movable nucrophone box, which would be passed to him when he raised his hand. This 
\U>ld the TV instructor that somebody in a certain room wanted to ask a question. When the 
in^ructor was ready, he pushed a signal on his control panel, >\4iich lit a green hghl on the sludenl*s 
micr'femhone box as a signal to talk. Both the student's question and the instructor's reply were 
broadcast throughout the closed-circuit TV system. 

Research conducted on the Mark I system indicated no significant differences in learning 
between classes where the students could ask questions and classes where the students did not have 
this opportunity. It may be noted that students in rooms not equipped with microphones could hear 
both the questions and answers, and therefore really did not miss the discussions even though they 
themselves could not actively participate. Attitude surveys showed that the students liked the system 
even though many of them did not make use of the opportunity to ask questions themselves. 

The second version, called Mark II, replaced the movable microphone box with a sensitive 
microphone placed in front of the classroom. This made it unnecessary to pass along the microphone 
box. Otherwise, Mark U worked essentially the same as Mark I. A few minor technical flaws found in 
Mark 11 were corrected in still a later version, Mark III. These talkback devices may turn out (in 
relatively small systems) to be adequate substitutes for student-teacher interaction in the classroom if 
the cost of operation can be kept down. 

33. IF A STUDENT BEING TAUGHT BY INSTRUCTIONAL TELEVISION CAN BE GIVEN 
IMMEDIATE KNOWLEDGE OF WHETHER HE HAS RESPONDED CORRECTLY, HE WILL 
LEARN MORE. 

There can be httle doubt that delaying the knowledge of performance results will diminish the 
amount of learning. For instance, in one of the earlier experiments, Ross (1927) let 59 college 
students perform a tallying task. After an initial one-minute practice period, the students were 
grouped under three conditions, full knowledge as to day-to-day progress, partial knowledge dS to 
relative achievement in their own section; and no knowledge at all. Later the «5tudents changed 
groups. Analysis of the results indicated that achievement is influenced by knowledge of results. 

Similar results have been reported in later experiments. For instance, Greespoon and Foreman 
(1956) asked their subjects to draw a three-inch line. In the control group the subjects were not told 
how accurate theif lines were. In four experimental groups, this information was supplied after 
different lengths of delay. It was found that the longer the delay, the lower the rate of learning. But 
even the longest delay was better than no information. 

The question is. To what extent will this be true with instructional television, where the 
knowledge of results is usually delayed because of lack of immediate contact between the instructor 
and the students? Before we touch upon this question, we shall first make a distinction between two 
different situations in which the knowledge of results plays a part. One has to do with the responses 
the student makes covertly as the lecture goes on, and there may or may or not be a deliberate 
attempt on the part of instructor to reinforce his correct responses. We shall discuss this point in a 
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later part of this chapter. The other situation has to do with overt responses which the students are 
required to make, either verbally or in the form of a written test, and which are reinforced with or 
without delay, or not reinforced at all. Our discussion at this moment will Concern the effect of delay 
in remforcmg the overt responses. In other words, what if the knowledge of test results is immediate, 
or delayed, or not available at all? 

The results of different experiments generally agree, and we shall cite only a few. Smith (n.d.), 
using a filmstnp to teach facts about the moon to fifth through eleventh graders, gave the students 
test Items after they had seen yanous lengths of the program. Half of the groups were told whether 
their responses were correct immediately upon answering each item. For the other half, the knowl- 
edge of results was withheld until the following day. Those groups that had the immediate knowledge 
scored significantly higher in immediate posttests, although on delayed posttests given three weeks 
later no significant differences were found between the two treatments. 

Gibson (1947) studied the learning of aircraft identification by Air Force tramees. In his 
"unreinforced" method, the subjects viewed 20 shdes of foreign aircraft three times. In his **rein- 
forced" method, the first showing was the same as in the unreinfurced condition. On the following 
two showmgs, the exposure time was cut by half so that the subjects could identify the ircraft on a 
work sheet and then receive immediate knowledge of the results. The reinforced method resulted in 
significantly more leammg than the unreinforced niethod. It may be noted that, unlike the results by 
S^th, the findings by Gibson are confounded by a practice effect. 

Similar to the findings by Gibson are those reported by Cropper and Lumsdaine (1961b). Two 
versions of a television lesson on how movies work were shown to junior high students. One version 
required active responses from the students, and the lecturer supplied the correct answers immedi- 
ately afterwards. The other version was exactly the same except no responses were called for. The 
results indicated that the active response with immediate knowledge produced significantly more 
' achievement than no response. 

Michael and Maccoby (1953) showed a film on civil defense against atomic attack to junior high 
school students. Half of the experimental groups were provided with knowledge of correct responses 
immediately after each question, but the other half received no such knowledge. The groups that 
received ki.owledge of correct responses learned significantly more than the others. The authors 
concluded that regardless of other variables tested in the experiment, such as participation, overt vs. 
covert practice, and extrinsic motivation, the most important factor influencing learning is knowledge 
of the correct response. 

Hirsch (1953) designed an experiment that made it possible to compare the effects of knowl- 
edge of test results with the effects of reshowing of films. Six films on naval training were shown to 
138 Navy ROTC cadets. All subiects took a test immediately after the films, and then either learned 
or did not learn of their test results under one of six different conditions. Later, all subjects took a 
delayed test. 

The most effective method for learning, not surprisingly, was showing the films for a second 
time along with the original questions and correct answers. What is noteworthy is the finding that 
showing the correct answers along with the original questions was more effective than shovwng the 
film twice without providing knowledge of the test results. Next m ineffectiveness were' rewarding the 
correct answers by flashing a hght, and supplying the number of correct answers. Even though these 
two methods provided only partial knowledge of results, they were more effective than the method 
that offered no knowledge at all. 
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One kind of delayed knowledge, as distinguished from no knowledge at all, is correspondence 
work. Perraton (1966) linked correspondence work with a television course in statistics for adult 
students. Each week the students completed a worksheet and submitted it to the television course in 
statistics for adult students. Each week the students completed a worksheet and submitted it to the 
television teacher. He found the combination of these two methods to be particularly effective as a 
means of teaching mathematics. 

These experimental findings indicate rather cl^*arly that the television instructor should provide 
the students with knowledge of their test results if possible, and with the least possible delay. 



34. STUDENTS TAUGHT BY TELEVISION TEND TO MISS THE PERSONAL TEACHER* 
STUDENT CONTACT, BUT THERE IS INSUFFICIENT EVIDENCE TO SUGGEST THAT THE 
LACK OF SUCH CONTACT WILL IMPAIR LEARNING FROM INSTRUCTIONAL TELE* 
VISION. 



There seems to be little doubt that students taught by television miss the personal contact with 
the instructor. For instarlce, Herminghaus (1957) reported that ninth-grade students in television 
classes felt they missed contact with the teacher. Half of his TV students in the science course and 
two-thirds of the TV students in the English course even thought they would have learned more if 
taught face-to-face. 

Similar findings have been reported by others. One common reaction by college students taught 
by television in the Los Angeles City School District (1959) was dissatisfaction with the lack of 
personal association with the instructor. Macomber, et ai (1956), also reported that his television 
students were dissatisfied with the lack of contact with the teacher. Pflieger (1958) reported that 
even the teachers were concerned about the lack of student-teacher-face-to-face contact. 

However, even though the students say they are unhappy about the situation, would the lack of 
contact reduce the amount of learning? A clear<ut answer to this question is yet unavailable because 
it is difficult to design an experiment for testing the effects of teacher-student contact without 
introducing other confounding factors, such as additional learning or practice which may follow as a 
result of contact We shall look at a few experiments that in some way bear upon the problem of 
contact. 



Klapper (1958b) let college students in sociology watch television lectures followed by 
discussions led either by the lecturer himself, or by graduate students, or by other faculty members. 
The results indicated that lack of personal contact with the television lecturer did not affect achieve- 
ment. Nor did lack of such contact produce unfavorable attitudes toward the course. 

Head and Philips (1961) presented television lessons during the summertime to 66 students 
preparing to go to college. Interviews with the students indicated that lack of personal contact with 
the instructor was not considered to be detrimental to learning. The authors suggested that student- 
teacher contact seemed to be reg9rded as personally desirable but not essential to the educational 
objectives of the courses. However, no comparison of learning was actually made, 

Bryan (1961) conducted an experiment in which high school students were taught chemistry 
and physics by television. In addition, some students did correspondence work, others received 
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personal visits by college students, and still others had both correspondence work and visits from 
college students. Those who had visits could be regarded as having had some contact with a substi- 
tute, though not with the television instructor himself. The results showed that the group having both 
correspondence work and visitation learned sigmficantly more than either of the other two groups in 
the chemistry course, but the three groups did not differ in the physics course. 

Devitt (1961) presented television lessons in mathematics and science to 600 gifted children in 
secondary schools. The students watched in four different conditions. Some students had only the 
television lessons plus whatever resources were available from their own schools. A second group had 
in addition monthly senunars. A third ^oup had biweekly visits from assistants. A fourth group had 
both seminars and visits. We might consider seminars and biweekly visits to be some form of contact 
between students and teachers. 

The findings are not entirely clear. In the first place, no significant differences were found 
among.the four groups in the science classes. In Mathematics I, the group that received both seminars 
and visits tended io have the best achievements, while the group that received the television lessons 
only tended to achieve least well. But in Mathematics II, the seminar-plus-visit group and the TV-only 
group had about the same achievement scores while the two other groups had significantly higher 
scores. Apparently the amount of practice plus possibly some other variables were entering into the 
effect. 

One thing seems to emerge from these experimental results, namely, we do not know whether 
the lack of student-ieacher contact w^ill have detrimental effects upon learning. On the other hand, we 
have rather consistent evidence to suggest that students will be dissatisfied if ihey are deprived of this 
contact. Yet the cons^ lence of the absence of contact upon learning is far from clear. 

In the first place, we have yet no clear evidence to suggest whether having contact with the 
television mstructor will result in more learning than not having contact with the television instructor. 
The only experiment cited which tested the effect of contact is the one by Klapper,'but she did not 
have a control group which had no contact with anybody. Her findings suggest that the students will 
learn equally well as long as they have some contact with some teacher, whether the television 
instructor, or a graduate student, or another faculty member. 

The experiments by Bryan and by Devitt provide us with some fragmentary evidence that 
television-taught students who have sonr^e contact with sonr^e teacher will sometimes learn more than 
students who do not have such contact. But their findings are not quite clear for two reasons. First, 
the contact imphcit in these expenments seems to be confounded by additional learning which may 
have taken place during a visit or a seminar. Secondly, the findings proWde no clues as to under what 
conditions such contact - if indeed it causes more learning - operates to facilitate learning. 

In all probability, the lack of personal contact with the television instructor seems to have little 
detrimental effect upon learning even though the students may not like the situation. It could be, as 
Head and Phihps have suggested, that personal contact with the teacher may be desirable, but not 
essential to the educational objectives, 

F^r practical purposes, however, the school will undoubtedly provide some contact with a 
teacher^ not necessarily the television instructor. If the absence of contact with the television instruc- 
tor should have any adverse effect upon learning - we must say we do not know whether, it would - 
the availability of another teacher would seem to be adequate to make up for this deficiency. 
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35. PRACTICE, WHETHER BY OVERT OR COVERT RESPONSE, WILL IMPROVE LEARN- 
ING FROM INSTRUCTIONAL TELEVISION IF THE PRACTICE IS APPROPRIATE TO 
THE LEARNING TASK, AND IF THE PRACTICE OOES NOT CONSTITUTE AN INTER- 
FERENCE. 

A learning situation involves both stimulus and response. In learning from television, the major 
stimulus IS the message coming from the screen. The student can respond in a number of ways, for 
instance, by thinking about the message, making associations between the concepts, rehearsing the 
information given, or practicing the skill being demonstrated. What would be the optimal responses 
the student should make in order to achieve the best results of learning? 

The general question of response has been a major concern of learning psychologists, and we/' 
shall not attempt to review the literature bearing on this problern. The more specific literature on 
student participation in learning from film has been reviewed on several occasions, by Allen (1957), 
by Lumsdaine (1963), and by Lumsdaine and May (1965). Here we shall briefly discuss a few 
experiments concerning the effects of overt response vs. covert response as a mode of practice. 



The problem uf overt vs. covert response is a matter of practical concePrn. While atteriding to the 
messages from a television lesson, the student can respond in a variety of ways, as we have suggested. 
However, much of what goes on m his mind is more or less beyond the control of the instructor. The 
student may appear to be intently viewing the program, and yet may actually be thinking of some- 
thing else. One way in which the instructor can be of some concrete help to the student is to direct 
his response to certain specific elements in the learning task by way of practice. The student's 
response may be ehcited overtly, for instance, by pronouncing a word that needs to be learned, or 
peiforming a skill, or more frequently, by answering a question. Or the response may be covert, that 
IS, the student is only asked to think about the correct response without actually saying it aloud or 
doing it. What we would like to know is. Would such responses, whether overt or covert, increase the 
amount of learning? If so, would one be more effective than the» other? Under what circumstances 
will such responses contribute little to learning, or be even detrimental to learning'' Here are some of 
the research findings. 

In an experiment we have already mentioned before, Michael and Maccoby (1953) showed a 
film on civil defense called 'Tattern for Survival" to high school students. The film was stopped three 
times, during which the experimenter asked questions on some of the points covered. In the overt 
response treatment, the students wrote their answers on worksheets. In the covert response treat- 
ment , the students were told just to "think** the answers. Half of the students in each group were told 
the correct answers. A control group saw the film without interruption for questioning. Another 
control group did not see the film. All groups took a posttest. 



We have noted that, regardless of the mode of response, those students who were given knowl- 
edge of the correct answers did significantly better. In fact this was found to be the most important 
facttir iiifluen ing Icarmng Both the overt and covert response groups had significantly higher scores 
than the no-response film-only gr6up, but no sigiiificant differences Vr-cre found between the two 
modes of response. Tlie mean score of the film-only group was about twice as high as that of the 
no-film group. * 
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Kendler, Cook, and Kcndler (1953) tested the effects of overt response vs. no response upo" 
learning from film. High school sti.uents were shown a niilitar> film un map readmg under various 
conditions. One group saw the film only once. The other six groups had in addition cither one, or two 
or three reviews of the film. During the review showing, three of these groups were told to call out the 
names of the map signs as they appeared on the scrccii Tins ib the overt response condition. The other 
three groups were not told to call out the names. 

It was found that repeated showing increased learning, a finding consistent with others we have 
discussed before. Regardless of the number of review showings, overt re^ponsj^ resulted in significant 
ly more learning than no response. 

In a follow-up experiment by the same authors (Kendler, Kendler, and CooV, 1954) using the 
same film, four experimental conditions were compared. In the overt response group, the subjects 
were told to wrrite the correct name when the map sign appeared. In the covert response group, the 
subjects were told to ihmk of it. A third group received no instruction but was allowed enougli time 
and opportunity for covert response. A fourth group received irrelevant instruction to fill in the tune 
that was allowed the third group. ^ 

The results showed Jhat the overt and covert response groups both did better than the two 
other groups, but there were no significant differences between them. The group that had enougli 
opportunity to make covert responses had higher scores than the no-opportunity group 

The effects of practice response on learning are also illustrated in an experiment by Nasca 
(1965). Nasca tested other experimental variations too, but we shall only review the one concerning 
response. He used closed-circuit television to teach science to junior high school students, in the 
active participation groups, the students were required to make verbal and written responses cither to 
short questions directed from the studio, or to worksheets and diagrams provided before the lesson. 
Such responses were not required in ihe other groups. It was found that regardless of other experi- 
mental variations, active responses led to significantly more learning than no responses 



These experimental results suggest that some form of practice, whether by overt or covert 
response, will increase the amount of learning. Between these two modes of practice, there appears to 
be httle difference. This interpretation, however, does not quite agree with the findings fiom the now 
classic experiment on effepts of practice reported by Hovland, Lumsdaine, and Sheffield (1949). 
They presented a letter and its phonetic equivalent on a screen, one pair at a time, to all subjects. 
After SIX to eight pairs, the subjects had a^vicw. In the "active review** group, the subjects called out 
the correct phonetic word each time a letter appeared. In the **passive review'* group, the subjects 
were shown both the letter and the phonetic word, which was pronounced by the experimenter just 
as he did m the learmng session. The active review group scored significantly higlier than the passive 
review group. This finding was replicated by Lumsdaine arid Gladstone (1958). 

Since the active and passive review conditions were analogous to overt^and covert response, one 
wonders why Hovland et al found significant differences while the others did not. It may be noted 
that the subjects in the passive review group were merely receiving a review showing without neces- 
sarily making covert response. Tliat is, they were not instructed to **think** about the association. In a 
later experinKnt by Kanner and Sulzer (1961), the subjects learnuig the phonetic alphabet were 
instructed to think in the covert response condition. The superiority of overt responding was sub- 
stantially reduced. 



A few more experiments may be cited to throw further lig|it on the effects of overt practice on 
kaming. Kimble and Wulff (1953) showed to Ajr Force trainees two versions of a film on use of the 
slide rule. One group saw the version that provided aid to the performance of conect participation 
responses. The other group saw the version with no sound or visual cues to aid conect responses. The 
guided practice group scored significantly higher in the posttest than the unguided group, particularly 
for difficult material. 

Karsner (1953) used a Tilm loop to teach college men how to play ba^nton. He had three 
experimental conditions: (1) demonstration of each stroke by the instructor, followed by a film loop 
for that stroke; (2) no demonstration by the instructor, only a film loop for each stroke; (3) 
demonstration of all stro!:es by the instructor, followed by students' practice of all strokes, followed 
by all the fibn loops. No significant differences were found between any of the three experimental 
groups and a control group, either in badminton knowledge test, or motor test, or in tournaments. 

In an experiment reported by Ash and Jaspen (1953b), overt practice was actually found to be 
detrimental to learning.^ The task to be learned was the assembly of an anti-aircraft gun breechblock. 
Among the experimental conditions were room illumination and repetition of the training film, but 
here we shall be concemed only with the practice effects. The film showed a step-by-step assembly of 
the breechblock, either at a rapid pace or at a slow pace. The rapid version ran three minutes, the 
slow version four and a half minutes. 

For each version, some of the Navy trainees were told to follow the correct assembly by 
working with an actual breechblock in their hands while viewing the film. This is the participation 
treatment. Others were told to wait until the film was over. After the film, all trainees went to tables 
in the viewing rocin and assembled an actual breechblock. Their performance was scored by the 
amount of time required, as well as by a pass-fail score. 

It was found that with the slow film, participation resulted in significantly greater learning than 
no participation. But with the fast film, participation actually interfered with learning, and the 
no-participation group did better. 

Another instance where practice was found to reduce learning is reported by Grosslight and 
Mclntyre (1955). They used films and pictures to teach college students the recognition, not pro- 
nunciation, of Russian words. Some students were required to pronounce the Russian words when 
the words appeared. The authors pointed out that the pronunciation not related to the spelling. 
Test results showed that those students who participated by pronouncing the words learned less well 
in terms of recognition. 

Now what do all these experiments tell us about the effects of practice response on learning 
from film and television? It seems that practice, whether by overt or covert response, will improve 
learning if the practice is appropriate to the learning task« and if the practice does not interfere with 
learning. 

We shall discuss iriterference first. It may be recalled that in the experiment by Michael and 
Maccoby, the film was stopped when the experimenter asked the questions. In the experiment by 
Kendler, Cook, and Kendler (1953), all subjects first saw the film once without any interference. It 
was later in the review showing that the subjects were told either to call out the correct names of map 
signs or to think about them. In neither of these experiments was the major task of learning inter- 
fered with by practice response. On the other hand, in the experiment by Ash and Jaspen, the Navy 
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trainees in the participation group were instructed to practice assembling the breechblock at the same 
tune as the film was being shown. In other words, they would not be able to pay attention to the fast 
film. It IS hardly surprising that these trainees did not learn the task well. In the experiment by 
Grosshght and Mclntyre, since pronunciation was not related to spelling, having the students pro- 
nounce the Russian words evidently caused distraction and interference with their central task. 

« 

The findings by Karsner on badminton playing suggest that in order to be effective, the practice 
has to be appropriate to the learnmg task, even though not distracting. Karsner reports that none of 
his experimental treatments resulted in an improvement in learning over the control group. This 
would indicate that neither the instruction nor the practice was appropriate to the task of learning to 
play badminton. 

Although both overt and covert responses appear to be equally more effective than no response, 
overt response may have one advantage over covert response if properly usedC This possibility is 
suggested by the findings of Kimble and Wulff, where guided practice would be easier to achieve for 
overt response than for covert response. For instance, it would be easier to provide guidance to the 
students on what to do, than on what to think. If so, then overt response seems to liave more to 
recommend it than covert response where guided practice is feasible as part of ihe learning experi- 
ence. 

36. NOTE-TAKING WHILE VIEWING INSTRUCTIONAL TELEVISION IS LIKELY TO INTER- 
FERE WITH LEARNING IF TIMIE FOR IT ISNOT PROVIOEO IN THE TELECAST. 

Another question having practical significance to instructional television also concerns the 
student's response. Should the student take notes while viewing a film or television lesson? Or, would 
note-taking interfere with learning from television? 

In face*to-face teaching, this question will hardly arise because the teacher can slow down or 
pause when he sees the students taking notes. The television teacher does not have this benefit. We 
shall look at some of the experimental findings bearing on this question. 

In an earlier experiment. Ford (1948) showed high school students three different films. During 
two of the films the students were instructed to take notes. Test results indicated that note-taking 
tended to be a distraction. 

The dismptive effects of note-taking are more clearly shown in an experiment by Ash and 
Carlson (1951). They also employed films, but the findings should apply to television learning with 
equal vahdity. The experin^enters randomly divided 216 college freshmen into four groups. One 
group saw two films on high-altitude flying and ocean survival, and then immediately took a test. A 
second group saw the same films, took notes while viewing, and took the test immediately afterwards. 
A third group saw the films, took notes, reviewed their notes for ten minutes, turned in their notes, 
and then took the test. The fourth group did not see the film but took the same test. 

The average per cent of correct answers was above 60 per cent for all three film groups, as 
compared with 30 per cent for the no-film group. Among the three experimental groups, the film- 
only group learned significantly n»ore from both films, better than even the note-taking and note- 
reviewing group. The note-taking no-reviewing group learned least well. 

The authors concluded that note-taking interfered wiUi learnmg, presumably because the films 
did not provide enough pauses and repetition to permit taking notes. 
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This is a difficult chapter from which to frame conclusions, because so njany topics have been 
covered and so many of the findings are unclear. A higli proportion of all the areas we have discussed 
are in urgent need of further research to sort out the variables that are Operative but unmeasured. 

In general, the findings encourage us to think about some of the basic requirements of all 
effective teaching and learning, rather than about the production devices that we have at hand with 
television. The studies we have been reviewing seem to call for simplicity of presentation, clear 
organization of material, motivation of the learners, knowledge of results, practice - things that are 
by no means unique to television. They seem also to support the finding which Hoban said (1960) 
was one of those that could be accepted with high confidence - that cues which locate the material 
to be learned would benefit learning. And it is significant to Wve the studies demonstrate that 
learning can be improved by testing and revising program - something we have known for a long time, 
but made too little use of. These basks seem to have more to do with the effectiveness of television 
than do most of the other variations. i 

This is not a surprising kind o/^ult if we think of television as a pipe through which to put 
teaching. We might expect that the basic requirements of goodjeaching would not be greatly differ- 
ent whether all the teaching is done in the classroom or part of itls done in the studio. 

However, let us put in a word of caution concerning some of the production devices which 
have not been proved to contribute much to learning from television. Consider color, for example. 
There is rather impressive evidence that color contributes little or nothing to the amount of learning. 
On the other hand, there is some evidence that students like it better, a. 2 this likjQg may grow more 
pronounced the more accustomed they beconrie to seeing color television. How much is it worth to 
have students "like" their cla<;ses better, even though no additional learning can be demonstrated? All 
of us have had the experience of enjoying a class very much, even though after some years we decided 
we learned more in a class we enjoyed less at the time.! If color, animation, dramatic interludes, and 
the like, do indeed contribute to students' enjoying their classes, it may be worth quite a bit to use 
them on appropriate occasions. In that case, what the ijesearch says is that it is not necessary to use 
colOi to achieve efficient learning, it is not necessary tb put any more money into such devices than 
one is prepared to spend for morale's sake. i 

One more caution These findings do not prove! that color and its kindred devices do not 
contribute to learning under son^e conditions. For example, it would be surprising if color could not 
be used effectively wher. the item to be used can be set! off or located or recognized better rn color 
than in black and white. There must be such cases, but they have probably not been tested. 

This leads us back to the statement with which we began that a great deal of research remains 
to be done in tl]f areas represented by this chapter. Most of these are one-vanable experiments, when 
many variables may be interacting. CAperiments must necessanly be hmited to one situation or a few 
situations. We are far from having a scientific rhetoric of instructional television, and a great deal of 
re-thinking, research, and reinterpretation will be needed before we have one. As we work toward 
that, we can do worse than to make sure that television! leaching makes use oi the prmciples of good 
teaching in general. 



IV. Attitudes Toward 
Instructional Television 



The rc^ear^ch Cvnicnce makes attitudes ipvaid instructional television seem rather more favor- 
able than one would expect' from the experience reports that circulate. Regardless of this evidence, 
there is good reason to think that some resistance among teachers has been aroused wherever and 
whenever television has been introduced for purposes of direct teaching. Sometimes this has taken the 
form uf vigorous opposition, sometimes, merely dissatisfaction or insecurity. In Samoa, which must 
be accounted one of the more dramatically successful uses of instructional television, opposition from 
American administrators came out into the open when television was introduced into the schools, and 
this situation had to be resolved by staff changes. At the Compton Junior College, opposition to a 
unilateral mtroduclion of television became so intense that the chief executive lost his job and the 
project was abandoned. More typical, however, has been quiet opposition from the classrooms. The 
experience reports are full of cases in which there has been less than complete cooperation from 
classroom teachers, and unfavorable reports have been made by conventionally trained teachers and 
adminislraii)rs on unconventional innovations. 



Therefore, resistance must be accepted as a fact. As we pointed out in an earlier chapter, 
instructional television ends the privacy of the classroom, it requires a teacher to learn new foles and 
^procedures, it may seem to threaten the teacher's position and security or to denigrate his importance 
by turning over much of the lecturing and demonstrating to an outsider, it requires a local school to 
conform to a central schedule and curnculUiH, and it operates in one of the most conservative of our 
social institutions. Tins could hardly help causing uneasiness, and in some cases either covert or overt 
opposition. It IS to be expected that the uneasiness and opposition would be greater where the 
schedule^ ^:e less flexible and where teachers set greater store by their own subject-matter expertise 
and their abihty to kcture - e.g., in secondary school and college. Nor is it surprising that television 
would be less happily received at academic levels where students have had a number of years of 
face-tu-face teaching, have become accustomed to being able to question or discuss at any time, and 
have become more articulate and verbal than they were in lower grades. 

The evidence does not cast any doubt on the presence of some resistance and unfavorable 
attitudes, but it is useful in pointing out the locus and hmitations of these attitudes, their compo- 
nents, and some of the ways in which television has been succes:)ful in establishing more favorable 



37. TEAcHERS and PUPILS ARE MORE FAVORABLE TOWARD THE USE OF INSTRUC- 
TIONAL TELEVISION IN ELEMENTARY SCHOOL THAN IN SECONDARY SCHOOL AN9 



A careful study of attitudes toward instructional television, made in four United States com- 
munities by International Research Associates for the Academy of Educational Development, has 
been pubbshed in part along with the Hagerstown and Chicago casc^ o( New Educational Media in 
Action (volumes 1 and 2, 1967). The Hagerstown results are especially reveahng. This is a school 
system m which television had been in use for nine years at the time of tlie survey, and where there 
was abundant evidence of acceptance and effective use. Yet even in this situation there proved^ he 
an inverse relation between favorable attitudes and grade level: 




attitudes. 
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Proportions of Different Groups of Teachers and Administrators 
/ WHo Agreed with Certain Statements about Instructional 

Television (Hagerstown, 1965) 

Statements 



Much or some help 
in teaching 

Provides richer 
experience 

Enriches and expands 
curriculum 

Limits or i^uces 
curriculum . 

Has no effect on 
curriculum 

Improves curriculum 
ptanninq 

Improves quality of 
overall program 



Even in the least favorable group, the senior high school teachers, it must be pointed out that 
attitudes were still quite favorable. Three-foirrths of the teachers felt that television provides richer 
experience and enriches and expands the curriculum, and two-thirds felt that it improves curnculum 
planning. Nevertheless teachers in lower grades were distinctly more favorable. 

Wcstley and JacobSon (1962) reported that they found a sample of fourth-grade teachers in 
Wisconsin more favorable than a sample of ninth-grade teachers in the same schools. Hardaway 
(1963) studied 401 teachers in Illinois and Indiana who had been using Airborne television broad- 
casts. He reported that, while elementary teachers showed no significant change in attitude toward 
instructional television between a pre- and posttest, secondary teachers were significantly less favor- 
able on the posttest. Goctzingcr and Valentine (1963), drawing on a questionnaire survey of 204 
University of Colorado faculty numbers, found that faculty attitudes toward instructional television 
moved from positive to negative along a scale of class-levels ranging from lower division through 
upper division to graduate study. 

I What about the pupils? The Hardaway study also sought out the attitudes of 1,633 elementary 
J and 1,487 secondary pupils in classes taught by Airbon^e television. They found precisely the same 
1 result as the teachers. Elementary pupils were as favorable to television on the post- as on the pretest, 
Isecondary pupils became less favorable to teaching by television after some experience with it. The 
question arises, of course, how itiuch interaction must have taken place between the teachers and 
pupils in setting these attitudes? Curry (1959) found that sixth-grade science pupils in Cincinnati 
were more likely than seventh-grade mathematics pupils, who were in turn more likely than ninth- 
grade biology pupils, to prefer instructional television to face-to-face teaching. 



Admin* Primary Inter- Junior Senior 

istrators teachers mediate High High 

:^83.3% 76.9% 80.9% 62.5% 40.9% 

98.7 o 98.4 * 96.4 90.0 76.3 

91.1 94,2 90.7 7 7.8 76.0 

3.8 3.3 6.4 15.3 18.6 

5.0 2.5 2.8 ' 6.9 5.4 

91.0 94.0 88.0 ' 81.0 68.0 

97.0 94.0 88.0 81.0 66.0 
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There are a number of studies in the literature in which.pupils and teachers at different grade 
levels have been asked whether they preferred instructional television to the face-to-face teaching 
they had received elsewhere. iTiese studies are confounded by the same problems that invalidate some 
of the comparative studies of learning from television, and by some additional problems also. There is 
no reason to describe them in detail. Let us merely record, for what it is worth, that such studies in 
elementary schools have produced proportionally more preferences for the use of television, than in 
secondary schools and colleges. 

When comparative attitude studies are carefully designed, as in the series of Penn State studies 
reported by Carpenter and Greenhill (1958), television comes out rather well even at the academic 
level where attitudes are least favorable. A total of 626 chemistry students were randomly divided- 
into groups that were taught by lecture-demonstration or by television. After four weeks, the stu- 
dents returned to the face-to-face lectures, and then were given the option of remaining in that room 
or going to the television room. Thirty-two per cent moved to the television room. 

In .another experiment in this series, 144 business law students were divided into face-to-face 
and television groups, and after eight weeks all returned to the face-to-facc method. Forty-two per 
cent at that time said they preferred the ITV teaching; when given the choice of returning tUflTV or 
remaining in the face«to-face lecture, 47 per cent chose ITV. 

In still another expcrinient at Penn State, 219 political science students were taught for several 
weeks by ITV, and then moved to a face-to-face instructional situation. Fifty-one per cent said they 
preferred ITV; however, 70 per cent actually moved to the ITV room. 

One hundred seventy-five education students had face-to-face presentation for four weeks and 
then television teachmg for three weeks. A secret ballot revealed that 61 per cent favored continuing 
the class with the aid of television. 

It is clear that other variables beside grade level are involved in determining attitudes toward 
televised teaching. Carpenter and Greenhill found, for example, that students seated in the back 
of face-to-face lecture halls were much more likely than others to prefer television teaching.*There are 
a sufficient number of favorable reactions in the higher academic levels, and a sufficient number of 
unfavorable ones in the lower grades,* to lead us to suspect that the way television is used, rather 
than the grade level, controls the attitude. Another important factor is, what is the alternative to 
televised teaching? If it is a skillful, well-liked teacher, a small class, and plenty of opportunity for 
mteraction, most pupils at whatever level would choose face-to-face teaching. If the teacher is not 
first-rate and the class is in a large lecture hall, they are less I'kely to do. so. When Westley and 
Jacobson found, somewhat unexpectedly, that 61 per cent of the fourth- and'ninth-grade pupils they 
were studying preferred to take mathematics in a face-to-face classroom, they sought the reasons for 
the preference. Fewer than 40 per cent of the reasons had to do with television. The largest number 
of reasons hav^ to do with course content. Evans, Wieland and Moore (1961), too, concluded that if 



•f-or example. Westley and Jacobson (1962) where 61 per cent of fourth- and ninth-grade mathematics students 
chose facc-to-facc teaching. Los Angeles City School District (1958). where 84 per cent of high school studenU 
thought ITV was at least as good as face-to-face teaching, and Parsons (1955), where Un!ver:>2ty of Michigan psy- 
. chology of child development students preferred the treatment they were in, whether that was television or fice-to- 
face. 
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all variables are controlled, attitudes toward tiaching by television will depend on the learning 
principles in the content. i 

One other small finding is worthy of not^. Westley and Jacobson found that the pupils of one 
of the thn*e teachers they were studying were/iiiore favurable to television at a veiy high level of 
significance than were the pupils of the other teachers. This suggests either that the classroom teacher 
encouraged favorable attitudes in the pupils, or that the teacher provided a less desirable alternative. 
In any case, it is quite evident that the attitude and performance of the classroom teacher will have 
something to do with the attitudes of the pupji. oward the television lessons they are offered. ^ 

38. ADMINISTRATORS ARE IWORE LIKi/lYTO BE FAVORABLE TOWARD INSTRUCTIONAL 
^ TELEVISION THAN ARE TEACHERS. / 

Case studies and observation reports suggest that the push to introduce instructional tele- 
vision IS more likely to come from administrators than from teachers. This is contrary to the history 
of "language laboratories, where teachers or language supervisors have generally pushed the 
innovation (Haber, 1963). So far as we know, the history of the introduction of teaching films into 
schools seems also to refiect a higher proportion of innovation by the teachers than does television. 
These two ktter media are, of course, less threatening than television to the classroom teacher, and 
they can more easily be pushed by one school because they are local rathet than system- or area-wide. 
Therefore, Ihe impulse to innovate is more likely to come from the teachers, and vigorous adminis- 
trative backing may be less essential But numerous case studies credit strong administrative support 
(for example, in American Samoa and Hagersto\vTi) with much of the success that instructional 
television has achieved, and lack of such support with some cases of lack of success. 

The research cn attitudes backs up this conclusion, so far as evidence is available. The 
Hagerstown survey, cited m this chapter, found that administrative attitudes weie consistently more 
favorable than the average of teacher attitudes. Surveying the colleges and universities of NewjYork 
State, Starlin (1962) found that Ne\ York State University administrators were generally favprable 
tu a program of instructional television, whereas the administrators ot private universities and colleges 
were less favorable, and the faculty members of both public and private institutions expressed 
"concern and resistance." When Bailey (1961) surveyed Texas colleges and universities for a micro- 
wave television network, he found the adnunistraturs favorable, but the professors "not convinced 
that educational TV is a proven success.** 

39. VOLUNTARY KDME STUDENTS OF TELEVISED COLLEGE CLASSES TEND TO BE MORE 
FAVORABLE TOWARD LEARNING BY TELEVISION THAN ARE THE STUDENTS WHO 
TAKE THESE SAME 1 ^.LEVI^D COURSES IN THE CLASSROOM. 

There are a number of reports in the hterature testifying to favorable attitudes held by adults 
toward television teaching. Among these are Rock, Duva and Murray (1951b) who found that 75 per 
cent of a sample of Army trainees would rather be taught by television than by any other method, 
Hoban (1963) who found that favorable reactions greatly outnumbered unfavorable ones among the 
students who listened to a televised college class at 6.30 a.m. five days a week, and Beatts (1957) who 
reported that both IBM (^ustomer Ciigineers in training and their teachers became increasingly favor- 
able toward ITV with experience. Several pieces of research bear directly on the comparison of 
attitudes between out-of-school and m-scliool adult students. One of these is Janes (1961), who 
studied 375 college students permitted to choose whether they viewed a televised social science class 
at home or in classrooms, or took th.e course from the same teacher without television. At the 



bcgmrimg uf the tertu, 47 pci cent of the students were in the TV section, and 53 per cent in the 
face to>fdcc section. B> tlic luurtccutli week, II per cent of the face-to-face students transferred to 
the televisiuii section, whereas 2 per cent of the television students went into the face-toface section. 
Thus the course appeared to be about as attractive by television as when tauglit conventionally. But 
Janci tuuiid a considerable difference between the attitudes uf students who viewed the televised 
lectures at home and tliuse wlio vicvvSJ in televisiun-cquipped classrooms. The home students tended 
to be positive in tlieir evaluation; the otm-rs, negative. 

A similar finding came out of the extensive Chicago experience with the Junior College of the 
An A certain nuinbc uf students on campus were assigned to view the televised lectures m class- 
rooms Whereas the students who viewed at home tended to be enthusiastic about the courses, the 
classroom students did not, and on the average they made poorer grades than the home students. 
Dreher and Beatt> (l'>58) and Lepore and Wilson (1953) reported that home television students in 
San Francisco were better satisfied with the television course than were classroom students, and 
Meierlienry (1^55) reported a parallel finding for teachers taking a course at home or on campus. 



These results are apparently related to the con '-♦ions of viewing and alternatives available to 
them. The C liicago home students, fur the most part, had no alternative way, except througii teie- 
visum, to get a college educvit 'ii They were home-bound with a family, or physically incapacitated, 
and therefore were grateful for the television opportunity and higli[y motivated to do well with it. 
The classroom TV students, on the other hand, .were, sitting in rooms where tiiey would otherwise 
have expected to be able to ask questions and discuss problems with a teacher, but wiiere they were 
able now only to luok at a television tube. The studerftson whom Janes reported apparently enjoyed 
the opportunity to sit comfortably at home, periiaps with something to dfink or eat, rather than 
having to go to the campus fof the same lecture. 

40, AT THE COLLEGE LEVEL, STUDENTS TEND TO PREFER SMALL DISCUSSION CLASSES 
TO TELEVISION CLASSES, TELEVISION CLASSES TO LARGE LECTURE CLASSES. 

We have noted the Carpenter and Greeniiill finding that students in the back third oflarge 
tacc-ti/ face lecture halU were tnore likely tu pretei television than those in the middle of the lecture 
hall, who were in turn mure likely to preter television than those in tl ; front of the lecture ifalls. Two 
other studies eaj on this general point. One is the study (French, 1 ^03) of student attitudesat the 
University of Ml^l^nirl Icjward televised and face-to-face teaching The course was in tlie social founda- 
iiuns of education During the first semester, students were tauglit in a small classroom. The next 
three senijsters, the teaching was by television. In the fifth semester, all students were in a large 
lecture hill. Attitude scales were developed tu measure reaetunis to the method of eacliing, the 
teacher, and the 5ubject» and administered at the end of each leria. We liave no assurance that scores 
are comparable, of course, because difTcrcnt students were in the course each term, and the course 
may nut iiave been exactly tlio ^aiiie But the cun:>istent order of favorableness (except in one case 
where ITV was on top) wa^ ^iiiall classroom face-to-faee teaching over televised teaching, and tele- 
vised teaching over large lecture halls. A parallel finding came out of the evaluation studies at Los 
Angcljs City School Districts (I'^59), where in general "students accepted IFV classes, but preferred 
tacc tu-facc classes. Mo^t students preferred an H V class, if not too large, to a large face-to-face 
lecture class " This suggestion that si/.e of cKiss may have somethnig lu do with attitudes toward 
tcleW'jed, aj well as tacc-tu face teaeiiing, is supported by the C arpenter and Gre^rrihill finding (1958) 
tliat the proportion ol PeiiU State ps>cliuK>gy students wiiu iiad been tau/Jit in small TV classrooms 
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and preferred TV, was signincantly greater than the proportion of those who had been taught in large 
TV rooms. 

So far we have been talking about studentattitudes.lt should be recorded that Goetzinger and 
Valentine (1963) found an "almost perfect correlation'' between class size and attitudes of University 
of Colorado faculty toward the use of instructional television. Typically if the class was not over 200, 
they preferred to use television; otherwise, not. 

41. THERE IS EVIDENCE OF A HAWTHORNE EFFECT AMONG STUDENTS BEGINNING TO 
USE INSTRUCTIONAL TELEVISION, BUT NO FIRM EVIDENCE THAT AHITUDES 
TOWARD THE MEDIUM NECESSARILY IMPROVE OR WORSEN WITH TIME 

Observers often note a "Hawthorne effect" - an increase in interest, favorability, and motiva- 
tion to do well whenever a new teachuig medium is introduced The effect has been reported with 
television, programmed leaming, language laboratones, instructional films, and radio. Neidt (1963) 
notes It in his study of npnmtellective factors in learmng from the media, and raises the question of 
how to maintain the initially favorable attitudes that tend to accompany a new leaming experience. 

There is nothing in the research to indicate that attitudes toward instructional television neces- 
sarily must become more or less favorable with time. In some cases, there is evidence that students 
become less favorable. We have already cited a casv two in which secondary school students were 
less favorable after an exposure to television than oeic.e. Dycr-Bennet, Fuller, Seibert, and Shanks 
(1958) reported that Purdue students taught calculus by television became less favorable with time. 
Macomber et al (1957) reported the same finding for Miami University students taught several 
subjects by television. And Pflieger (1958) reported that Detroit school students were losing interest 
in television instruction after the first semester. On the other hand, Reede and Reede (1963) found 
that Penn State students taught economics by television became increasingly favorable ♦oward the 
medium, Nelson (1958) reported an increase in favorable attitudes on the part of students of speech 
taught by television, and Kumata (n.d.) reported that advertising students taught by television 
became significantly more favorable toward that kind of teaching. Klapper (1958a) found that some 
classes were more favorable, some less favorable, on a posttcst than on a pretest. It seems probable, 
therefore, that the important vanables have to do with the kind of teaching on television, the 
conditions for studying by television, and the degree of attitudinal support. In other words, it is the 
way television is used that determines whether an initial interest in the medium is maintained. 

There is support in the literature for beheving that teachers are likely to become more favorable 
toward instructional television if they are actively mvolved m using it and determining how it is used. 
This observation is found in several case studies (e.g., Hagerstown, Samoa, Chicago), but also in 
certain survey and experimental studies. Handle:nan (1960) found that teachers who had taught by 
television were significantly mere fdvorable toward it than teachers who had not. Mclntyre (1963) 
found that, while teacher attitudes modified favorably over a year during which they saw something 
of a televised course produced by their colleagues, the faculty of the School of Dentistry, which had 
produced the course, were significantly more favorable toward television than the rest of the univer- 
sity on every scale. And Evans, Smith, and Colville (1962) reported that when a group of professors 
who were strongly resistant to television were allowed to prepare, produce, and present several 
videotapes, their attitudes toward teaching by television became strikingly more favorable, The prin- 
ciple seems to be that involvemeni and famiharity may overcome fear and distmst of the medium. 
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42. FAVORABLE ATTITUDES ARE DISTRIBUTED WIDELY ENDUGH AMDNG DIFFERENT 
TELEVISED CDURSES TO CAST DOUBT ON THE ASSUMPTION THAT SOME ACADEMIC 
SUBJECTS, PER BE, MAY BE DISLIKED AS MATERIAL FDR INSTRUCTIONAL TELE- 
VISION. 

Intuitively it would seem that certain courses for example, a course like public speaking in 
which the students, rather than the tcAcheer, are responsible for most of the classroom activity - 
would be hked less well on television than some other subjects. And this may be. Yet the basic course 
m speech was taught by television at Purdue (Nelson, 195R) and student attitudes were favorable. A 
subject like history might seem less adapted to television than a course like physics, in which there is 
a great deal to demonstrate. But 'The American Cultural Heritage" was taught at N.Y.U., with 
favorable attitudes on the pa^ of students (Klapper, 1958a), and one experiment in the teaching of 
college physics to a small class by television (Bailey, 1959) produced unfavorable attitudes. (It should 
be pointed out, however, that the Harvey White physics course broadcast on television proved to be 
very p^)pular, and other science courses, at various levels, have been favorably received.) High school 
mathematics by television has aroused slightly unfavorable student reactions in Nebraska; favorable 
ones in New York and Wiscomsn (Neidt and French, 1958,Gedde8, 1962; Westley and Jacobson, 
1963). Psychology has been received favorably at Kice and Penn State; unf vorably at another 
university (tvans, 1^>56, Carpenter and Grcenliill, 1958, Dunham, 1960). Subjects as unlike as 
German, military science, American government, education, and advertising have been tauglit ^y 
television and received favorably. Indeed, complete 1 Z-grade curricula have been taught by television 
m American Samoa and at Hagerstown, and a complete junior college curriculum has been offered on 
open-circuit m Chicago - all without directing special attention to any course or subject that was 
broadly disliked or manifestly unsuitable for teaching by television. In other words, in this instance as 
in others we have cited, we are apparently not dealing here with the key variable. Whether or not 
some subjects arc less easy to popularize on television, it is not the subject matter that seems chiefly 
to govern the resulting attitudes of students. They seem to depend more diiectly on how the subject 
is taught, and the conditions under which the course is received and studied. 




41 LIKING INSTRUCTIONAL TELEVISION IS NOT ALWAYS CORRELATED WITH LEARN- 
ING FROM IT. 

It would seem that hking would usually go along with learmng in the use of mstructional 
television, and this relationship may in general hold. For example, pupils' attitudes are more likely to 
be favorable m primary school, and so far as we can rely on the evidence - primary school 
television clashes are probably more likely than classes at other levels to produce a higli rate of 
learning. However, the few correlational studies that are available, ra e doubts For example, Merrill 
(h^56) sh(>,wed a 45-minute kinescope to farmers and homemakers, then took attitude ratings and 
measured learning. He found no significant relationship between the liking and learning scales, and 
suggested that they relate toditferent attributes of the television program Whiting(l%l) compared 
the grades obtained by students .n history and anthropology taugiit by closed-circuit television, with 
their measured attitudes toward television ins^ructior He found that students who were relatively 
neutral toward instructional television mace higlier grades than those who favored television teaching, 
although the latter scored higher than those who disliked television teaching Unfortunately, ability 
levels were not controlled. The conclusion seems to be, not that favorable auitudes are always 
unrelated to effective 'earning, but that favor?ble attitudes aie not always necessary for it. As Merrill 
says, the attitudes may reflect one aspect of the teaching, the learmng, another. 

67 

t 



44. AMONG THE FACTORS THAT DETERMiNE TEACHERS' ATTITUDES TOWARD INSTRUC- 
JIONAL TELEVISION ARE (a) HOW THEY PERCEIVE THE DEGREE OF THREAT TO THE 
CLASSROOM TEACHER; (b) HOW THEY ESTIMATE THE LIKELIHOOD OF MECHANIZED 
INSTRUCTION REPLACING DIRECT CONTACT WITH STUDENTS; (c) HOW THEY ESTI- 
MATE THE EFFECTIVENESS OF INSTRUCTIONAL TELEVISION; (d) THE DIFFICULTIES 
THEY SEE IN THE WAY OF USING MODERN TECHNIQUES; je) HOW CONSERVATIVE 
THEY ARE, AND WHETHER THEY TRUST OR DISTRUST EDUCATIONAL EXPERf- 
MENTATION. 



A number of studies have been designed to identify the dimensiorp of teachers' attitudes 
toward instructional television. Knowlton and Hawes (1962), studying teachers at National Science 
Foundation sunimer institutes, reported that two factors seemed io distinguish their attitudes toward 
the use of audiovisual means of teaching. These were (a) their estimates of the instructional usefulness 
of 'Such means, and (b) the barriers they saw to the use of such means. HandJeman (1960) in a 
questionnarie study found that 17 out of 40 items differentiated the attitudes of teachers who had 
and who had not tauglit with television. Chief among these were (a) fear of a standardized, mechan- 
ized education, (b) fear of the non-TV teacher decreasing m effectiveness, (c) concern over lack of 
student feedback, and (d) distrust of measuring mstruments^(which may be a generally conservative, 
anti-experiniental factor) in each case, the teachers who haiLcxfcxience with television were more 
favorable. Hoban (1963) found that the major obstacle to^eache}\approv^ of television was an 
"anticipatory denial of access to interpersonal interactions with the instructor and classmates." 
Evans, Smith and Colville (1962) reported that pro-ITV teachers, contrasted with anti-ITV teachers, 
wpre likely to (a) be more variable m their teacliing techniques, (b) be more interested in research, (c) 
have more teaching experience, (d) be more tolerant of psych' logical interviews, of night students, 
and of student activities, (e) show less concern with economic rewards, and (0 be less likely to itave 
colleagues who agreed with their views. 

Perhaps the most elaborate study of this kind was by Westley and Jacobson (1962). They 
corielated and factor-analyzed a i>eries of attitude responses by teachers of fourth- and nrnth-grade 
mathematics m the Madison, Wisconsin schools. Some of these teachers had, some had not, lauglit 
with television The factor analysis isolated ien dimensions of aritude, as follows 

(a) thalltngt threat (for example, will instructional television impair normal teacher-student 
reldtiunslups, leave too much to the studio teacher, endanger the classroom teacher's advancement 
and threaten his eventual unemployment*^) 

(b) c'Lonum) (will it help with rising enrollments, and ultimately save in instructional costs'*) 

(c) mstructunal side benefits (can adults learn by watching the broadcasts to schools, and may 
It not be <rgood way to acquaint teachers with such things as new mathematics content'') 

(d) partnership (may the studio tenclier not "back up'' and strengthen the classroom teacher, 
and improve student achievement?) 

(e) responsiveness (will televiMun instruction dull the pupils' interest br contribute to positive 
attitudes toward thi subject tau^it:) 

(0 parental m/lue nee (how will the parents react to the broadcast lessons they see on the air?) 
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(g) security (could tolcviMun teaching ever replace the classrooni teachcr'M 

(h) imidious compamims (will the "master teacher" on television make the classroom teacher 
see"! mept at tnnes?) 

(1) experimental attitudes (even thougli the valu(j of instructional television is not yet deter- 
mined, sliouldn^t we give it a try?) ^ 

(J) m-service training (will it be useful in bringing teachjrs new content and rew methods in 
their fields'^) 

A teacher's general attitude and probable behavior toward instructional television, they feel, 
will be determined by the stand he takes on these ten dimensions. The names given lo the factors 
were applied by the researchers. 

There are a few research sludies.and a number of experience reports on how teachers' attitudes 
toward instructional television may be changed. The experience reports say, for the most part, that 
involvement and iii-.service training are key elements in making classroom teachers more favorable. If 
the teacher tan have a part in planmii^liat is tauglit on television, and what classroom activities are 
built around it, and if he can be given help in learning his new role, he will like it better and do it 
better. The researji. such as it is. backs up those conclusions Hardaway, Beymer, and Engbretson 
(l^ni3) found that teachers who used Anborne television courses and who had a course or woikshop 
m teaching with television were distinctly more favorable than those who had not taken such a course 
or attended a workshop. Devault. Houston, and Soyd (1962) found that among Texas teachers of 
elementary school mathematics who were using television, consulting services resulted in significantly 
more favorable attitudes and a higher level of mathematics achievement fror^: their pupils Among 
non-television teachers, however, there was no such result Apparently the television teachers did 
need help m learning their new tasks a;id procedures 

45. AMONG THE FACTU^S THAT DETERMINE PUPILS' ATTITUDES TOWARD INSTRUC- 
TIONAL TELEVISION ARE (a) HOW MUCH CONTACT THEY THINK THEY WILL HAVE 
WITH A TEACHER; (b) HOW THEY COMPARE THE RELATIVE ABILITIES OF THE STU- 
DIO AND CLASSROOM TEACHERS; (c) WHETHER THEY FIND INSTRUCTIONAL TELE- 
VISION BORING OR INTERESTING; (d) THE NATURE OF THE TELEVISED PROGRAMS 
THEY HAVE SEEN; (e) THE CONDITIONS OF VIEWING. 

Becker ( co-reialed ri.c attitudinal responses of a large number of college freshmen who 
had not yet been enrolled .n a c ege course by television. Thus their attitudes were based on 
anticipation, rather than experience lie found two clusters of altitudes one centering around their 
estimate ot how useful ITV was likely to be and whether it does or does not maintain higli intellec- 
tual standards, and a second one which he called "warmth** and which ccjitered around their 
estimates ol whether television tcaciiing was likely to be friendly and pleasaiit. or :old and mech- 
anized Andrews (1900) .epurted that secondary students who had been tauglit higli school algebra 
by television hked least the absence of personal contact between the studio teacher and students, and 
the tact that they were unable lo t.nerrupl the television to ask a cjiicstion. They liked most the fact 
tliat the IV lesson, (so they repoMed) required more student attention, and that all stndenis got the 
same outhnc and the same level of .p.siruction 
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These resuiti fit with tlic altitudinal surveys made b> hiteriidtiondl Research Associales diiiong 
Magcrstown and Chicago students (sec Aew Media in Action, vols. 1 and 2, 1%7). Hagerstown 
students reported thai the quaht> that tended to make non-televisiun teachuig easici for students was 
that the> could ask questions when thc> wanted tu, get personal help from the teacher, and partici- 
pate at an> time in discussiun. The quahties that rccoiumcudcd television teaching were the excellent 
vi^sual materials given b> television, the fact that television courses were better prepared and niure 
complete, and the expertncss of television teachers. In Chicago, the studerjts of Television College 
were asked what the> liked and what the> didn't like about that kind of teaching. The most frequent 
favorable responses were: 

^ Proportion of 

all respondents^ 



The television teacher is better prepared, organized, 

covers tlie course better . 28% 

Television teachers are good, the best, better than classroom teachers 10 

Provides an opportunity to see and hear people, eminent persons, 

panel discussions ' 12 

Good visuals 9 

• <, f These favorable responses appear to relate to quality.) 

Convenience of not having to travel to school : . . . 28 

Opportunity to attend class in informal atmosphere 10 

Can make audio-tape and replay for study 7 

More flexible time-schedule than classroom courses 12 

Lessons are shown twice; one can pick up a lesson the 

second time around 16 

(These responses seem to k lale to convenience.) 

Provides otherwise unavailable opportunity for education 26 

(This relates to the special nature oJ^uiChicago Television 
College^ which teaches many hotjie-boun^^tudents.) 

No interruptions, teacher can go riglil on, without'questions, distractions ... 19 

(This is the other side of the coin: Apparently the opportunity 
to ask questions of the teacher is noi valued equally by all students.) 

What did they not like'' These were the chief responses 

Cannot ask questions 42 

Lack of personal contact with the teacher 35 

Television teacher goes too fast; if get lost, can^t catch up 19 

(These responses relate to the lack of direct contact with a teacher.) 

Television is boring, monotonous, difficult to pay attention to 19 

Poor quality of the instruction; courses are not so good as they should be 17 

(This is the quality dimension.) 
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Proportion of 
all respondents 



Too much distraction in auditorium; large classes are noisy 

(They prefer small rooms or home viewing.) 

Lack of classroop^ discussions, recitations 

Difficulties with the return of papers; no information a^out where the 

mistakes were made * a 

Tinie for telephoning to ask questions is too short 

Lack of contact with fellow students, no informal discussions, no one to 

talk to about the course ^ 

(These comments apparently relate to the particular situation of 
teaching students at home, and would not so directly apply to 
teaching shared by a studio and a classroom teacher) 

In each case it was found Jhat the favorable responses were more frequent, and unfavor-jle 
ones less frequent, among students who had taken at least 15 hours of television than among those 
who had taken less than 15. Whether a self-selection factor operates to help bring about this differ- 
ence is not known. 

Tliere are only a few studies that allow us to interpret some of these comments about quality of 
television teaching in specific tp .s of course content and teaching method. Brandon (1956) con- 
cluded that college students, othwr things being equal, found interview and discussion formats more 
interesting than lect'ires for television courses. Cropper et fl/(1961) found that girls become signifi- 
cantly more: interested in science when a student was used to demonstrate an experiment on tele- 
vision than when an adult was used, boys showed no difference in their reaction to adult and to 
student demonstrators. However, with student demonstrators, more students, both girls and boys, 
were hkely to do the experiment at home. Starlin and Lallas (1959) found that college students in 
Oregon would accept televised instruction from other campuses as readily as from their own campus. 

Several experiments have tried to relate the use of a '*talk-back" system (a communication line 
from classroom to studio) to attitudes toward television teaching. Rock, Duva, and Murray (1951a) 
found that too ipany trivial questions tended to be asked on the talk-back system, and that this 
disturbed the class. Howeser, a study by the Southwestern Signal Corps (1^53) indicated that the 
talkback sy steir. helped keep military trainees alert, and that with the system a student did not prefer 
a class directly with tne teacher to a televised class. Reede and Reede (1963) reported that a small 
percentage of students found that talkback system frustrating or mildly disturbing, but not so many 
as found.it frustrating or disturbing not to have the teacher present, and attitudes of students toward. 
ITV improved during the course in which the talkback device. was used. 

In view of recent uses of television as a tool by which teacher trainees can observe classropm 
practice, it may be interesting to note a few div.iUdinal studies on this technique. Tjiompson ( 1^>60) 
found that students preferred direct observation to televised observation, and both of these to films 
of classroom practice. Voorhies ( 1960) report^ed that students judged direct observation to be sliglitly 
better in some respects than televised observation mamly because tliey could see more and tould 
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direct their attention where ihey wished. They suggested that an ideal system would be three cameras 
bringing three different views of the classroom to the students outside. 



Thus there are few absolute guides in the research on attitudes toward instructional television. 
There is a tendency tor attitudes to .be more favorable toward teaching by television in the early 
grades than the later ones, but this is not always true. There is no good reason to doubt that 
instructional television may be either hked or disliked at almost any giade level and in almost any 
subject matter, and the wa> it is used, along with the conditions of its U5e, rather than grade level and 
subject, will decide what attitudes it draws forth. A student*s atutude* toward teaching by television 
seem to relate closely to how he perceives the quality and interest of the course, how frustrated he is 
at having to wait until the end of the broadcast to ask his questions, how he perceives the alternative 
to being taught ty television, and his feehng abiut the conditions of viewing. A teacher's attitudes 
seeiTi to relate closely to his estimate of what television is likely to do to the classroom teacher's 
present status and future prospects, and his perception of how effectively it works in the classroom. 
If a teacher can be made to feel involved and if he can be helped to learn his new role, then his own 
improved attitudes are likely to be reflected in student attitudes, and he r more likely to integrate 
the broadcast into an effective classroom situation which will make both students and teacher like 
it better. 
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\. Learning from Television 
in Developing Regions 

s> 

Televf^on is being used to contribute to education in more than fifty countries of the world. 
Many of these are in the stage of "developing/* What do we know^about the effectiveness of the 
medium in developing countries? 

.46. THER^ IS NO EVIDENCE TO LEAD US TO BELIEVE THAT CHILDREN LE/^N ANY LESS 
EFFICIENTLY FROM TELEVISION IN DEVELOPING COUNTRIES THAN ELSEWHERE. 

Less research has been conducted on learning from instructional television in developing coun- 
tries than in the industrialized countries of Europe and North America, but what has been done is in 
no respect less favorable or encouraging than the research in the developed regions. 

For example, in Niger where some first-grade classes were taught by television and classroom 
monitors, the children were carefully tested at the end of the year in the four subjects they had 
studied spoken French, reading, writing, and arithmetic. When their performance was compared 
with the standard average for the grade in Niger, these we e the results: 

79 per ent scored better than the standard average 'in spoken French; 

88 per cent scored better than the standard average in reading; - 

S6 per cent scored-better than the standard average in writing; 

more than half scored better than the overall average for arithmetic, but their perform- 
ance varied with the level of abstration - in concrete problems, 89 pei cent (better 
than average), semi-concrete,^ 87; mental problems, 75; oral, 70; applied, written 50; 
abstract, written, 33. 

The Nigei examiners concluded that television in the classroom would not only produce satisfactory 
learning, but would also improve the average of class performance over what it had been. (Schramm, 
Coombs, Kahncrt, and Lyle, p:76; and HEP, 1, passim.) 

• 

In Samoa, the higli school entrance exami ations at the end of the first two years of the 
television experiment made it possible to compare public school children who had been taught by 
television for two yeai^, for one year, and not at all, and children who had been tauglu througliout 
tlie oiglu grflf^es oy American teachers in mission schools. This first set of tests necessarily tentative 
until confirmed by later results indicates that children who have television for even one yea. do 
considerably better in the entrance examination.^ than those >vhc have not had it, and those who have 
been exposed to television tcdcliing for two ^ears do abjut as well as the mission school graduates 
tauglit by foreign teachers. (Personal r^^r.ununication.) . 

In Colombia, some thousands of pupils taugiit in part by television were i.^.ed against a 
cuHiparable group taught from the same syllabus, but without the aid of televisior This kind of 
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comparison, of course, is subject to the same caijtions and qualifications we have made previously m 
discussing United States comparisons of television with, classroom. Higlit meaningful comparisons 
were possible. In three of them, the television students did signific ..»ily better, in the other five, tliere 
were no siginificant differences. The three comparisons that favored television were grade 2 language, 
grade 5 mathematics, and grade 4 natural science,(Comstock and Maccoby, 1966). The ones in whic't 
the differences were not significant were two science and three social studies classes. 

In several countries^ television has been used as a main source of literacy instruction. Very few 
quantitative results are available on these cases, but literate graduates stand as evidence of success 
For example, m the Ivory Coast, television has been used, in connection with monitored groups, to 
teach 800 men to read, write, and do simple arithmetic, so that they could assume positions as 
middle-level supervisors in industry (Kahnert, Capelle, and Navaux, 1967). 

We shall have more to say later about the use of television in developing regions for in-service 
training of teachers. Let us note here, however, that in Algeria a combination of television and 
progratnmed instruction, intended for^teachers, was tested against a group taught the same material in * 
th; classroom, and the experimental group did considerably better (Lyle, Jong, Kahnert, and Lestage, 
1967). In Colombia, an in-service course on the new math was given by television to about 1500 
teachers. The amount of learning was qr.ite impressive. The more programs a teacher viewed the more 
he learned. And u a teacher viewed m a group or in combination with a class, he learned significantly 
more than if he took the class only or viewed without a group or class. (Schramm, Coombs, Kahnert, 
and Lyle, 1967, p. 78). 

There is some evidence from J^pan (Ishikawa, 1959>of students in remote isolated re.?ions 
learning less efficiently from television than do city students, but this is believed to relate^o *heir 
previous preparation and perhaps to the classroom context m which they worked. Later we slialYl^ive 
something to say about reports of difficulties in primitive cultures in learning to interpret picture: 
and drawings, but these are apparently s oon ov erconK. «^ t» 

U should be added that such research 3> there is indicat . that all the instructic nal media are 
effective in developing re^^ions. For exaniplcv an experiment in teaclung geography with films in New 
Delhi resulted in the filnvlauglit group learning significantly more than a class taught the same 
material, without films, by a classroom teacher (National Institute, 1961). In Turkey, when films on 
physics (originally made for television) vvere added to a course, there W45 no significant difference 
between scores made by students who had expcnenced teachers and those wliose teachers were 
inexperienced - wliereas without the films, there were large differences (Turkish Ministry, !%!) 
The effectiveness of radio was demonstrated by a large-scale test of radio rural forums in India, in 
1956, as we have cited before, and by an experiment in teaching primary subjects by raclio in 
Thailand^ (Xoomsai and Ratamangkala, I960), among others. ReaMit reports of the effectiveness o^ 
programmed instruction in\j developing situation have co.ne from Rhodesia (Hawkridge, 1^)67) 

. - ^ 

47. UNDER SUITABLE CONDITIONS, TELEVISION HAS BEEN SHOWN TO BE CAPABLE OF 
HIGHLY MOTIVATING LEARNING IN DEVELOPING REGIONS. 

It is difficult, of course, to separate the Hawthorne effect from the lasting effect of television 
on student motivation. Nevertheless, the reports are encouraging, and have led observers to believe 
that television, used skillfully and in a proper classroom setting, can contribute interest and incentive 
raTher than boredora 

4 
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Fwi) cxainploN ttum AIiilj will illustrate the nature of many reports from developing coun- 
tries. F rom Niger, this rcpuit was inadc at the second >ear of the televisuui experiment with frfst- 
grade pupils * 
^* 

"Ihe attitude i»t the pupils can best be described b> comparison with pupils receiving tlr 
traditii/nal schoohng iii schools nearby, from our own observation and that of the teachers connected 
with tlie stations, the pupils receiving the television instruction have much happier faces, are more 
spontaneous, and seem far more inteiested in attending school. In the classroom they arc free and 
joyous, and sonietnnes seen: to be absolutely enchanted. 

"In complete liberty and of their own accord, they wiil often clap their hands and dance and 
snig. This dt»es not cieate any problem of discipline, however, as the monitors know when it is lime 
cstrain enthusiasm in a firm but friendly manner. 



"Two poiuls can be mentioned which will show the interest of the pupils in this method of 
mstructioii. Unlike the other schools, there is no absence on the part oT the pupils there was none 
even during a recent epidemic. They not only come to school, but they come early in order not to 
miss the first television uansmission." (Lcrranc,« 1967, p. 33). 

hroin Zambia. lU\$ report was made at the end of an experiment nneaching literacy and funda- 
mental education to adults by closed-circuit television/ 

**Whcn televisjoi) is used, the effect of Hie classroom teacher on student attaminent is relatively 
slight. However, not only the statistical results must be considered. Wlien there was a classroom 
teacher tliere was better classruom organization than when there was no teacher. But even without 
the classroom teacher, television teaching appeared to have the power to hold a class The television 
classes had a far more satisfactory attendance record than the classes at the Adult Education Centres 
at Rhokana. . . . The holding power of television teaching is a most important advantage, as one of' 
the failures m nuily courses for adults such as are run by the copper mines is that the*norjpa! 
drop-out makes it almost impossible H) run the courscs^efllciently." (Cripwell. 1^^^^^ P-AilL-— 

Ihe cftect neeunoj^WceslUirily he positive. I'or example, m Samoa where the gene ral'ef feet in 
the primary schooi^was to iieighten interest a'lid motivation, frequent objections were made by high 
school students that, the television lectures uue boring, largely because there was^iins;itisfactory 
discussion and interchange in the very large classes after the television. Therefoie,' the way these 
media are used, as well as the media themselves, determine class reaction. ' 

48 ILLITERATE PEOPLE NEED TO LEARN CERTAIN PICTORIAL CONVENTIONS. THERE IS 
SOME EVIDENCE SUGGESTING THAT THESE CONVENTIONS ARE NOT HARD TO 
LEARN. 

We gener.illy know how difficult il can be when we try , to comnumicate wnth peop'e liom 
anotiier culture by means ol verbal symbols. The s^imC wordean mean entirely diflerenl thin,»scvcn 
though the two persons botli know its dictionary delin.tio^i. The awarentjss of sujli dilficullv some- 
tnnes results in a tendency to rely heavily on pictorn' symbols 'Ihe assumption is it cannot 
understand the words, they surely will understand the pictures. This assumption plays a key role m 
our ellorts to introduce instructional t. ,dia like film and television to developing countries 
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However, fruin wlMt we now knuw, this as^.suniption does not always hold. An often cited 
example is the experience by Hohnberg in Peru (Hohnberg, !%0). When the Peruvian villagers saw a 
health film showing enlarged pictures of hcc, tlicy thought thv»se were an entirely different species of 
anuria! Hohnberg found his audience totalh unable to see any connection between the film and their 
own life. Any features that were not completely* realistic were misunderstood. 

Such baffling experience has been reported by cither researchers who have tried to teach people 
in developing countries by means of films, pictures, and posters. Court (1^)59), for instance, found his 
Nigerian audience unable lo understand pictorial illustrations. The biggest object, rather than the one 
in the foreground, was takw 4o be the most important object in the picture. Also, a whole object 
must be shown. One shot of dTj^t^s head was mistaken for that of an old man because the goat had a 
beard and his four legs were nut s^h^i. I" other words, nothing should be ieft to the imagination. 

In addition to these difficulties with visual conventions. Court found that the perception of 
pictures was handicapped or distorted by the cultural expenent . of his subjects. Because North 
Nigerian buildings are not rectangular, these new hterates could not recogni/.e drawings of house 
interiors having vertical lines and riglit angles. Also, a doctor i> known by his stethoscope m Nigerian 
towns If he is shown as a person carrying a black bag, he will hkely be identified as a west African 
barber. A house with curtains in the windows is seen as a house of prostitution. 

i : 

Marsh (1951) found in an experiment conducted in Johannesburg that African children had 
trouble with two-dimenMonal perception. A similar experience was reported by Holmes (1960) in 
KtMiji^ Hnlm<>l fo|inii th.it Tik M thie^ts usually cmh)H s***' pgrsp^^rtivp ii nb^ wije n t h e s a n^ -type -of 
objects followed each otWer, like a low of houses. When different objects at different distances were 
shown, perspective was often lost Also, he found pictures are not self-explanatory. While objects 
could be shown smaller tl|an life, magnined objects (flies and mosquitoes) w;re nul r<*cogni^«d. 

Winter (1963), explMinientiiig witii the perception of safety po:>ters by Bantu industrial works, 
found that even colors lud special synibohc meanings to lae natives. Fur nutance, tl.^ red color was 
seen as fire. 

The experience of Spun (1954) seems U) suggest that some of his Tanganyikan subjects might 
have been nu/,^led by the fact that the objects u\ a picture do not mo\c. Me found thai with moiirn, 
the objects were much easier to evquate with life. Although color \ as found to help biiiife a picture 
closer to reality, it is not^ as spectacular an improvement as monochrome v ith motu a. 

Similarly. 1 oriscc^ and Kcarl ( l^oO) found iii tiicir experiment in rural Bra/il that comprehen- 
sion of pictorial s>niboK is kduccd c\wcssivc ur insufficient detail, urifaniiliar subject matter, and 
imaginative treatment. Single pictures iur a process requiring several steps were no! understood. 



Wliat all these findings suggest is We would be taking too much for granted if we assumed that 
people having different ijxperierices wiili visual images would sec a filift or still picture the way we do. 
To understand a picture, requires certain ^ isual conventions which have to be learned. Besides, certain 
cues ar*id symbols ma> jhJve meanings to the natives in a way quite unexpected to the ouuide 
communicators. In this | sense, blowing the culture will be absolutely necessary if one wants to 
prepare a program of ins^riicfional materials for successful application to a developing country, 
j 

A> tu the visual cunventions, the riativewiiust be taught to read pictures just as they need to be 
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ateual- The observation by Morton-W lliains ( 1953) m Nigeria indicates that 



It is not too difficult for, the natives to learn the visual conventions commonly found in film. Hi's 
audience, mainly school children, quite rapidly accustomed itself to this n edium of communication, 
and on the whole comprehended and remembered a satisfactorily high proportion of the material 
presented. / 

Several other researchers have offered advice on how to help the natives understand a pictorial 
presentation. Saunders (1953) found that western themes and background contributed' to failure of 
understanding by Indian villagers. The first picture must be of a faniiliai kind. There should be no 
tnct^angles or partial Objects. Repeating p tures seemed to bore his audience. If an ides needs lo be 
repeated, repeat it- in commentary. " ^ 

Holmes (1963), working in Kenya, also found that familiar objects are more easily understood 
Ihau ntamihar ones. Pictorial symbols should be realistic. Illustrations on a process should have as 
many pi<itures as there are stages in the process. Comprehension is reduced by either unnecessary 
detail or excessive deletion of detail. 

I 

Spaulding (1956), based on work done amonfe newly literate adults in Costa Rica and Mexico, 
found that illustrations need to be presentey in terms of the past experience of the audience. 
Effective communication of specific ideas could be achieved by minimum illustrative objects and 
reahstic portrayal, including the use of color"; Spaulding found that captions add to information 
difficult to depict pictorially. I 

One^proach to pictorial presentation 'which seems to have had considerable success with Lilin 
American anil African audiences is the Walt Disney-type cartoon. From a preliminary survey con- 
ducted Ul cftjTiain. districts in Mexico, Salvadrr, and Guatemala, Disney (1955) reported that cartoon 
films about aisease andlnfection seemed lo be eas.ly understood by the most backw-.^d and^iUiterat^ 
people. Ihs explanation is that humor is a quick way \o communicate with other |Kople. ' ^ . 

In a study o/ heiflh^education in Baganda, Ladkin (1951) found that L isney-type cartoons 
. suitable for his. A'fngan audience. Two other kinds of films also found suitable were documentary 
which provided fX^illHr general background, and story-telling didactic'film. 

^ Pickering (I95^J) used three cartoon films by Walt Disney. *'Hoo{^ Worm," 'The Way Disease 
Travels," and *The Winged Scuuige." The films had vernacular comn^entaries Tor hiS-native audience 
tn Gold Coast, Pickering found these Disney cartoon., quite effective. The characters in the cartooi^s 
need nut be ".ifricani/ed.** He suggested tjiat Jaiioons which leave nothing to the imagination ar(ja 
good way ul making the unsophisticated people reahze tJ e dangers of worms and infections ii^ a 
matincr they had never been able to visuah/.e before. However, even though the results of <he 
Disiiey-type cartuuns appear encouraging, it must be pointed ouJJliat these are more or less impres- 
sionistic findings. Tlieir validity need to be further checked by more careful expenm^^nts. 

49. WHEN MEDIA ARE IMIROOUCZD FOR UPGRADING THE LEVEL OF IfvSTRUCtlON, 
THEN IT HAS PROVED VERY IMPORTANT TO TRAIN TEACHERS IN THEIR4>RpPER 
USE AND TO KEEP IN CLOSE TOUCH WITH THEM. / 

/ 

riie impurtain-c of adequately training the teatfiers in the use of education il televisioq can be 
haidly uvercmphasi/ed. The tMiniiig involves two j^pects operation and maintenance of tht equip- 
ment, and playing a proper role in the instructional environment. 
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For teachers m wcllHleveloped countries, the operation and maintenance 0^ television sets 
may seem trivial. Yet failure to pay attention to such simple things has led to serious pro|?lems in 
developing countries. For instance, in one case (Beardsworth, 1966) several hundred television sets 
were issued to schools, but after a short time most of them were found to be defective. In some 
cases, the sets had even been removed from the schools. \\ 

\\ 

One way to solve problems like that is to organize seminars for teachers. The Indian experience 
suggests that such senunars could be quite helpful. During the seminars, the teachers were taught ho^ 
to handle the receivers, how to handle television in the classroom, and how to follow up the telecast 
lesson. ' \ 

However, experience in some of the developing countries has shown that merely training the 
teachers is not enough to ensure successful use of the media. There must also be follow-up work to 
make sure that the teachers are doing what they are supposed to do, to find out whatjtheir problems 
are, .and to help them solve these problems. This was essentially the conclusion of a group of 
educators who met in 1966 to discuss the use of educational media in several developing countries, 
including India, Nigeria, Uganda, and West Indies (Beardsworth, 1966). They^ found thatTiTmany 
cases the programs seemed to be of ajoodqualiljTand suitable for the local audience, Bu^Jhe^sy^stem 
often broke down througlium sufficient briefing of the teachers and lack of follow-up. These educators 
found it without question essential that some liaison officers should be. appointed to visit schools 
TegulaTIyT^ ^-^'^ 

In the educational television project in Nigena^ucfTa liaison system was put into practice. With 
the assistance of two U.S, AID speciahsts, thie ifaison section prepared and distributed visual aids, 
issued timetables, and distributed detailed notes for each television lesson as well as other materials 
for use in the classroom. Besides, the haison section visited the schools and assisted tKe teachers with 
any problems that arose at the end of a session, 

It IS only through such close follow-up that actual problems can be discovered and solved. The 
magnitude and variety of problems can be illustrated by the experience in Colombia, perhaps one of 
the best documented studies of instructional television in developing countries. Here we shall cite 
some of the reports by Peace Corps volunteers whose job was to make sure that the classroom 
teachers were doing the riglit things (Conistock and Maccoby, 1966a): 

Volunteer 1; (March 2, 1965, Medellin) , . the director had not changed the recess schedule 
- and thus during a TV lesson everybody but the one class v/as in recess, and the noise was very 
distracting. ... He said it would be impossible to change the schedule, but that he would try to keep 
the noise down to a minimum, . , 

Volunteer 3, (March 9, 1965, Honda, Tolima) "Awful, awful, utilization in this school which 
hasn't been able to use TV because of all the technical problems. There's lack of order and discipline, 
with one exception the teachers are very poor, ind it's one chaotic mess, . , , " 

Volunteer 4: (March 8, 1965, Medellin) **An unbelievable case - but it happened, (After 
recounting an earlier experience where the teacher skipped the utilization portion of the television 
lesson because she had to go to church, the volunteer continued,) 1 returned to watch her class today. 
Her motivation for the TV class was to begin at 1 :55. Wlien two (^^lock came and she still hadn't 
shown up in the TV room, I went to look for her. Her watch had the same time as mine, but she^said 
she hadn't noticed it was so late. (After wasting another fiVe minutes in lining up her group and 
marching them down the hallway, she discovered she did not have the guide for that lesson.) . . , In 
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the end I gave her my guide and Mncc she hadn't read it she said she was afraid she couldn't do a very 
good utilization for tlie prograni. She was right. ..." 



Volunteer 6. (February 24, 1965, Mede*I ^) **Went to another smaH town, Copacabana, to see 
if theu Philhps set had been installed. Ihe TV was in the house of one of the parents who was 
safeguarding it. The director didn't want it nor the problem of having one teacher having to move all 
the time^nor the problem of security. . . . 

Volunteer 8. (March 4, 1965, Medelhn) , . During the TV class the children were restless and 
did nut answer questions put to them by the TV teacher. 1 asked the teacher why the children didn't 
answer and shfe said that she didn't think they were supposed to. . . . " 

Many more incidents hke these can be cited, but the above are enough to indicate that after a 
^lesson has been put on the air, the problem has just begun, not ended. We have cited these examples 
jiot because they arc peculiar to Colombia. Similar problems have most probably happened in other 
(Icvelupmg countries which' have. adopted instructional television. We don't hear about, them because 
tney have not been as carefully recorded as in Colombia. The point is. There must be close follow-up 
W|)rk to make sure that the class-room teacher is playing his role properly. 

50. RESISTANCE TO TELEVISION AND OTHER MEDIA IS LIKELY TO BE NO LESS IN 
, DEVELOPING COUNTRIEiS, BUT THE SIZE AND URGENCY OF THE PROBLEMS ARE 
« \ LIKELY TO PROVIDE GREATER INCmVE FOR OVERCOMING IT. 



^ histructionai media, being innovations, often run into resistance when first introduced, particu- 
larly, in developing countries where the value systems do not encourage innovation. Jhe resistance 
comes at tunes from school administrators, but more typically from the classroom teachers who feel 
their status and security are being threatened by the intrusion of the media. 

Jhe situation can sometimes be quite discouraging. Take the experience of India for instance;. A 
survey^ of school broadcasts found that only 11 per cent of the schools equipped with radio sets 
claimed to have used the facilities regularly , and another 26 per cent very occasionally (Kapur, 1961). 
In Bombay, in 80 per cent of the schools equipped w\th radio sets, there was no provision for 
timetables fur listening. The equipment was often faulty and badly maintained. Reception was poor. 

In^an earlier experiment by "All India Radio" (Gupta, 1956), it was found that out of 45 
schools selected to try out radio programs for classroom hstening, only 6 actually made use of them. 
Very few. (cacliers realized that radio could be a useful instrument of education. The author found 
the teachers "silently hostile" to this new instructional medium. 

The complexity \)f resistance by teachers is also indicated by the Colombia experience. When 
the television project was introdL;ed, it actually aroused great enthusiasm among Colombian 
teachers. a1 least this is the impression one gets from reading their answers to questionnaires. Yet the 
teachers were not always ready to change their ways to make what is saggested to be better use of 
television. '*^'hen teachers are asked to adopt what is describerfas a maikedi* new way of teaching," 
the authors report, '*they defensively dismiss the new way as already In use. Having done so, they give 
it ready and^eager hp service, because they have seized on the idea that it is what they are already 
doing. The sum is a very strange, although not inexpliQAble, brotherhood of enthusiasm and apathy 
whose father \s fear fear of change, and what it implies about the value of their way of doing 
things." (Comitock and Maccoby, 1966c, pp. 42-43.) 
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The Colombia study offers some interesting suggestions as to how we can best overcome the 
resistance by teachers. Two kinds of appeals were tried out. One, called the **efficacy" appeal, 
ioH.Qy/ed^the^norrnal approach of tryuvg to convince the teachers that the new way now suggested to 
them is a more effective way of teaching. However, this approach has the implication that their old 
way is no good, and thus may arouse defensiveness. Therefore, another appeal was tested. Referred to 
as the "professional" appeal, this approach says in effect that if the teacher would give the advocated 
practice a try, he would be acting like a true **professional." The authors found some evidence that 
the "professional" appeal was persuasively' superior to the "efficacy" appeal. Those receiving the 
"professional" appeal were ready to devote more time to learning more about the advocated teaching 
practice. There was also evidence indicating that the *'efficacy" appeal did lead to greater defensive- 
,ness. 

Although teachers tend to resist the Use of instructional media, we have some evidence suggest- 
ing that such resistance is not insurmountable, if given time. Again take India as an example. When 
television was first introduced to the schools (Australian Broadcasting Coimnission and NHK, 1964) 
there was resistance by teachers, but this resistance gradually broke down until most teachers came to 
accept television as they did any other classroom aid. It was also found, rather interestingly, that 
resistance came not so muchjrom the good teacher, who accepted it quickly, nor from the poor 
teacher, ^o accepted it without admitting the welcomed help. The resistance came mostly from the 
moderately good teacher vAio never wanted to admit that anyone could do better than he. By and 
large, the Indian experience would seem to indicate that the size and urgency of the problems facing 
educators in developing countries are likely to provide additional incentives for overcoming teachers' 
resistance. 



SI. FEEDBACK FROM THE CLASSROOM TEACHER TO THE STUDIO TEACHER WILL BE 
HELPFUL TO EFFECTIVE USE OF THE MEDIA. 

Just as it is important to train the classroom teachej and make sure.,that he is playing his role 
properly, it is also important for the studio teacher to know that the lessons presented on television 
are appropriate for the pupils. Thus a successful instructional television program depends to a great 
extent on the continuous feed-back from the classroom teacher to the studio teacher. In a developing 
country where the use of instructional media is often mitiated from outside the native culture, this 
kind of feedback would assume even greater importance. 

!t is almost never the case that the classroom teacher will be completely satisfied with the 
lesson presented by the studio teacher. In India, for instance, some teachers felt strait-jacketed 
by the inflexibility of the television syllabus, because even where gaps are left for the classroom 
te8;her, they must be filled according to a rigid timetable (Australian Broadcasting Commission 
and NHK. 1964). 

In an^ earlier study conducted in India (Tagare, 1959), 500 secondary schools in M^rathi- 
speaking districts were surveyed for a diagnosis of the reactions by teachers and headmasters to 
educational radio broadcasts. Although only 129 replied, the results are illustrative. Some teachers 
simply did not believe that - !io had any importance as a teaching aid. Among other comments were: 
Radio broadcasts had no utility value from the examination point of view, timetables were over- 
crowded, some teachers were unwilling to do additional work invojved in the use of school broad- 
casts, radio distracted the pupils and affected their progress. The author suggests that many of the 
complaints seemed to be based on lack of information and inadequate understanding about teaching 
and learning. 
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Because of the richness of data it furnishe'|S, we shall again cite the ^Colombia experience 



administered surveys of teachers parlici- 
1 ,885, the authors found that the degree 



(Comstock and Maccoby, 1906dX Through four carefully 
paling in Ihe.projecl, with sample sizes varying froni 130 to 
of approval given by the teachers to the various lelev!sed courses varied markedly. The ratings were 
generally the highest for courses in natural science,^ and Iho Jowesf for courses in social science. As 
time passed and procedures improved, the degree of approval by teachers increased. 

However, there were complaints, the two most frequ(jnl ones ^>eing. that the televised courses 
covered loo much material, and thai the children could rjol see clearly objects, maps, and things 
which were shown. On the average, about one out of five teachers made these complaints. 



S'lghtly more than one out of 10 teachers complaine^d that the television programs entertained 
but taught very httle.'Shglitly less than one out of 10 teachers complained that the programs did not 
teach concepts, but only facts. More complaints were made about social science, language, and 
mathematics, than about music. Only in one, instance was a complaint made about courses in natural 
science. j 

The Complaints followed different patterns for different courses. For courses in language, the 
teachers thought that the program only entertained, bijt taught very little. For courses in social 
science, the complaints were that tho»programs covered too much material. For the complaint that 
the children were not able to see clearly, mathematics stood out for two semesters, and language in 
the second semester. I 

AlthougJi It would be difficult to say how much generality the findings from Colombia have 
for other developing Countries, these are nevertheless reil problems encountered in a major project, 
and in that sense may be useful to other "countries' in their planning for instructional media. 

52. THERE IS AMPLE EVIDENCE THAT THE NEW MEDIA, PARTICULARLY TELEVISION, 
ARE EFFECTIVE FOR IN-SERVICE TRAINING OF TEACHERS FOR DEVELOPING 
REGIONS. 

In developing countries where quahfied teachers are in short supply, instructional television has 
much to contribute toward upgrading the performance of teachers. We might expect that the telecast 
instruction to^tlie pupils would give the classroom teacher an example of how to conduct a lesson 
more effectivefy. But a more direct way of improving teaching is througli in-service training of 
teachers. Because of its relativel> eas> deliverability, television can bring new knowledge and new 
teaching techniques to a large number of teachers. This t>pe of use of new media has been tried with 
a considerable amount of success in developing countries. 

For instance, in the face of an acute shortage of teachers for Palestinian refugee children in the 
Gaza Strip, Jordan, .Syria, and Lebanon, the UNRWA/Unesco Institute of Education started an 
in-service training program, using correspondence assignments supplemented by direct teaching, 
where audio-visual aids were effectively employed (Lyie, Petrouchine, and Kahnert, 1967). The 
authors found higli enthusiasm and appreciation by the trainees. Interviews with headmasters brought 
forth remarks about how the trainees shared their new skills and insights with other teachers in the 
school, and about changes the in-service training had brought in the classroom performance of the 
teachers. 

Another example of successful use of the new media for in-service training is provided by 
Algeria (LyIe, Jong, Kahnert, and Lestage, 1967). When Algeria obtained independence in 1962, it 
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lost 80 per cent of its qualified teachers. Bui within three years, enrollment in schools nearly 
doubled. This serious problem was solved in part by the use of a large number of substitute teachers 
who received in-service training through films, programmed instruction and instructional television. 

• ^ • « . 

Here we shall report in some detail the experience in Colombia (Comstock and Maccoby, 
1966b), where certain problems arising from the use of instructional television for in-service training 
were systematically observed. 

When instructional television was introduced to Colombia, an in-service training program on the 
*^new math'' was offered to the teachers. The program consisted of lectures on set theory, number 
system, la.ws of basic operations, etc. The programs were televised at the rate of two a week, each 
lasting 30 minutes. The new math was chosen because the teachers had voiced considerable anxiety 
about their ability to understand it. It seemed to be a subject about which they really wanted to know 
more. Viewing was optional for teachers in three districts. Comparison of test results showed that 
those teachers who viewed the entire series scored twice as high as those teachers who did not view 
the series at all. Even though the teachers were not randomly assigned, the authors felt the^si^ificant 
, difference in test scores between the viewers and non-viewers was unlikely to be the result of 
self'selection, because no differences were found between the two groups in such factors as sex, age, 
education, or teaching experience. Thus the findings provide fuither evidence that television could be 
effectively used for in-service training in a developing.country. 

The findings about teachers' reactions to the television in-service training in Colombia were also 
interesting. When asked for their opinions, the great majority of Colombian teachers expressed a 
preference for in-person instruction, rather than television instruction, as a form of in-service training. 
But those who viewed all of the telecasts were found far more favorable to television in-service 
training than those who did iiot view any programs. 

It IS quite possible, as the authors pointed out, that such favorable disposition might have 
existed before viewing, and thus might be the cause of greater viewing. But since most Colombian 
teachers did not have much prior experience in television viewing, the authors felt (hat the other 
interpretation, namely, viewing contributes to a more favorable attitude, seems the more likely. 
Therefore, although a large proportion of teachers doubted that they could learn as much from 
television as from in-person instruction, this barrier would seem to haVe given way after the teachers 
had some actual experience with learning from television. 

Upon further analysis, the authors found that most teachers considered in-service training by 
television to be ineffective largely because of lack of feedback. Most teachers did not highly regard 
discussion among themselves as a substitute for feedback from their expert instructor. However, those 
teachers who did participate in discussion were found not only to be more favorable to in-service* 
training by television, but also to have scored higher in the tests. 

The Colombian experience suggests that in-service training by television can be quite effective. 
There will be certain barriers, but these barrier^ can largely be overcome when the teachers begin to 
participate in the training programs. 



Thus the outlook for television in the developing regions is very promising. The serious question 
is not whether pupils in developing countries can learn from it. Rather, the questions are whether it is 



the rigjit medium for the situation, whether the countjy can afford it, whether the necessary techno-" 
logical base and the necessary engineers and technicians are available to support, and whether the 
logistics and the in-service training can be provided to make it work in the classroom. If these 
questions can be answered affirmatively, then a number of characteristics of instructional jtelevision 
reconimend it to the attendtion of the developing countries. 
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VI. Learniiig from Te4evisioii: 
^Learning from Other Medja 

Which medium? This is a difficult and comphcaled question for many schools and for many 
developing nations trying to expand and improve their educational systems. In the following pages we 
shall not be abk to review much of the research on the other media, but can at least suggest some of 
the findings that are useful in trying to decide among them. , . 

* ■ ^ 

53. GIVEN FAVORABLE CONDITIONS, PUPILS CAN LEARN FROM ANY. INSTRUCTIONAL 
MEDIA THAT ARE NOW AVAILABLE. 

Our review of the literature up to the p;*»sent has clearly indicated that television and film, as 
instructional media, ca. efficiently teach students under conditions that normally exist in schools. 
What do we know about the effectiveness of other instructional media, like radio, language labora- 
tory, and teaching machines? 

Most of the experiments on radio for classroom teaching in the United States were done in the 
1930*s and 1940*s. We, shall look at some of them,' and then cite a few examples^from research done 
in some offhtTHeveloping countries. 



Carpenter (1937) prepared 15-minute radio lessons on science for pupils ranging from fourth 
grade to senior high school level. Results of ternvend examinations indicated that pupils taught by 
radio did as weil^as or better than those tauglit by conventional methods. Reports from pupils showed 
a high degree of interest in radio lessons. ' , , 

Brewer (1939) presented radio broa^dcasts to elementary school children as part of their instruc- 
tion in science. Comparison of post-test scores showed that the radio group learned significantly more 
than the control group. The radio group was found to have a higlier interest and more favorable 
attitude toward science than the control group. 

• 

In an experiment reported by Heron and Ziebarth (1946), 98 college students in general 
psychology were divided so that one-half attended classroom lectures while the other half listened to 
the same lectures over the radio. Halfway througli the course, the two groups changed places. 
Mid-sessiun and final examination results indicated that the radio was as effective as the face-to-face- 
instruction. • ^ 

One of the best examples of the effectiveness of radio as a teaching instrument in developing 
countries is the farm radio forum in India (Mathur and Neurath, 1959). A total of 145 villages in 
Bombay State, averaging about 850 people per village, were chosen as the experimental group and 
provided wijh radio sets. A similar number of villages without radio sets served as the control goup. In 
each experimental village a leader was selected to conduct the listening sessions and follow-up 
discussion. Twenty special farm programs were broadcast twic6 a week from 6 30 to 7 p.m., on 
Sundays and Thursdays. Comparison of test results both before and after the broadcast programs 
found a significant in rease in knowledge in the radio forum villages, but only negligible increase in 
the noneradio forum villages. 
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To cite d few other examples, radio has been found effective in teaching literacy to villagers in 
Mdaya (Entwisle, 1955), tn teaching Lnglisli to elementary school cluicfreii m Ghana (Kinross, 1%I), 
and in teaching French to native school children m Tahiti (Medardi 1^62). in Thailand,.a sample of 
schools which had access to radio instrucnon was conip.jcd to a control group consisting of schools 
of similar characteristics, except for the absence of radio instructiou,(Xoomsai and'Ratamangkala, 
1 900). Grades two and three were compared in music, grades six and seven in English. For grades two , 
and thice, tlie radio group fed a significantly, better average performance than the control group. For 
grades six and :>even, the radio group scored significantly higher on reading and writing tests, although 
no significant differences were found in aural tests between the two groups. « 

In an experiment conducted by NHK in Japan (NHK, 1955), seventh-grade pupils \>'ere taught , 
English in four periods a week. The same textbook was used for both tlie experimental gioup and the 
control group. During the last 15 minutes of three periods each week, the experinientai group also 
listened to an English radio program presented by the NHK national educationa^radio station. The 
radio programs reviewed the material covered during the regular period by the chssroom teacher. The 
control group did not listen to these^ programs. The overall results oT three tests indicated the 
experimental group learned substantially more than the more than the control group. 

In another Japanese experiment*^(NHK, 1956), elementary school children in the experimental 
group received a 1 5-iniiiute music program from the radio in their regular 45-niniute period, while the 
control group received. instruction only from their own mu^ic teacher. The experimental group had 
higher scores in all )esC^ t>oth the third and fifth grades,'although the differences did not reach a 
sigiiifi^7r-*i*itY. ' ^ 

The general conclusion from tl^ese studies is that radio can be effectively used as an instruc- 
tional medium. 



Another audio teaching method is the use of language laboratories- Felt (1961) used ta^e 
recordings of actual French raflio programs m language laboratories lo' teach an experimental group of 
college students. The control group students were tauglit the identical material by their own teachers. 
The laboratory students showed niarked^^iprovenicnt in aMral coniRrehcn^ion when compared with 
the contiol giuup students. In vocabulary tests, the two groups showed nonsignificant difference. 

Moore (1962) divided homogeneously grouped seventh-grade students in French into two 
gru.ups. The e.xpcfimental group received supplementary iiiitruction in a languige laboratory three 
times a week for si.\ weeHs. The control group did not «l^>e the language laboratory. Results of oral 
poitjtesti showed that 50 per cent of the experimental group students had inipro>^ed their speaking 
ability, while in the control group no students showed any marked improvement In the written 
posttest, 75 per cent of the experimental group students improved their scores, as compared with 50 
per cent in the control group. , 

Lorge (1962) compared secondary school students who used lariguage laboratory .facilities with 
those who did not- The language being learned was French. After a three-year period, it was found 
that students using the language laboratory learred French without detriment to the traditional skills 
of reading and writing- Altliougli listening comprehension was not significantly improved by the use 
of^tfie language laboratory, speaking competency was And students using the language laboratory 
showed more interest in French.- 

i 
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A rathe^ interesting innovation in the use of radio for language teaching was reported by Cook 
(1%4) College student^ in elementary Spanish served as subjects. The experinientaUgroup students 
were^^each provided with a pocket radio, which was equipped to receive broadcasts of 303 Spaliish 
.drill exercises and a-liniitfe'd^aijiount of text material programmed in^a stimulus-response pattern. The 
control gioup had only the classroom instruction. Midway through the semester, the contrpf group » 
students were also given radios because they felt themselves to be at an unfair disadvantage. 

The data indicated that the experimental group students had about 11 times as.much drill as 
the control ^group students. The experimental group scored significantly higher in most tests before 
the control group acquired radios, but after that, the differences between the two groups gradually 
disappeared. After they received the radios, the control group students showed a significant increase' 
on stimulus^responsc test scores. 

^The effectiveness of programmed instruction, as well as the^limiting.conditions, has been the 
^oncern of much theoretical discussion and experimental research. Among the recent works are those 
by Green (1962), Huglies (1962), Lumsdame (1961), Lumsdaine and Glascr (1960), Glaser (1965), ^ 
The general finding is that under appropriate conditions,*programmed instruction can teach efficient- 
ly. By the mid-l960's programmed instruction was found in use in such diverse localities as England,. 
Japan, Germany, France, Scandinavia, the Soviet Union, Rhodesia, Jordan, Ethiopia, and Brazil, to 
mention just a few (Schramm, 1964a). Here we shall cite only a few studies to inclicate the use that 
has been made of programmed instruction. 

Herbert and Foshay (1964), reporting on an experiment in a suburban high school in Long 
Island, found that students in grades seven and eight taught English grammar by programmed instruc- 
tion (English 2600) learned significantly more than the conventionally tauglit students. 

Schramm (1964b) found a great deal of learning from the same English grammar program 
(English 2600) in an extensive experiment in Denver schools. Overall, the students who studied the 
proi^ram learned as much as the students who had class practice. 

Austwick (1962) compared secondary school students »n England who were tau^it algebra by 
programmed instruction with those taught by conventional instructiorf. Although immediate posttesf 
results favored the control group, retention several weeks later was better fur the experimental grouper 

1 . 

Birch (1962) used both pictorial and verbal cues.^o teach deaf children symbolic communica- 
tion. The experimental group was taught by programmed instruction, and the control group by 
conventionarinstruction. The criterion was the abihty to construct 50 sentences in response to 50 
pictureii The experimental group required only 386.5 minutes to complete the program, as compared 
to 900 minutes for the control group. On five of six language variables, no significant , differences was 
found between the two groups, althougli the control group did better on the sixth variable. 

Blown (1962) used c program to teach mathematics to high school students. The experimental 

group had a combination of classroom instruction and programmed materials, while the control group 

received classroom teaching only. The experimental group was superior to the control group both in a 

test of general ability, and in eight out of nine achievement testsduring the school term. 

♦ 

Obviously, under some conditions these media are more effective than under others. But the 
general conclusion emerging from the various experiments cited thus far seems to be. Under appropri- 
ate conditions, students can learh from any instructional medium, whether it is television, film, radio, 
language laboratory, or programm(id instruction. 



54. THERE APPEARS JXi BE LIHIE IF ANY DIFFERENCE BETWEEN LEARNING FROM 
TELEVISION AND LEARNING FROM FILM, IF THE TWO MEDIA ARE USED THE SAME 
. WAY. . 

Quite a-fitlmbef of experiments >vc have reviewed were about learning from film, rather than 
learning from television. Even though there seei;js to' be no difference between-^ film and a TV 
prgoram, except for the size of the screen, we still would Uke to know whether this is actually so. 

Jackson (1952) conducted an experiment in the earl> days when television had just come into 
use. fie piescnted a program on atpimc defense to 240 airmen in several versions. One was a kine- 
scope, another a black-and-white slill anothor a color film. Half of the airmen seeing a particular 
version were told it wa:. : kinescop?ffrom television) while the other half were told it was a fi^n. 9 

* 

The, results were' most interesting. No' matter which version the airmen saw, they ftarned 
significantly more if they were told it was a kinescope. The author concluded that a novelty effect 
had produced more learning among those airmen who thought they had seen a television program. 

Such nQvelty effect, however, did not last very long. Three years after the'Jackson experiment, 
^Hurst (1955) conducted a replication. In addition 'to the 'same program on atomic defense whicli 
Jackson used, Hursl also used programs on inanila and wire rope, survival at sea, and measuring 
instruments. The subjects were 931 f5avy recruits. The same proce\luTes were followed, that is. some 
•recruits were teWShey were going to vievy a kinescope, others, a film. No significant differences wefe 
found man/ of the^mparisons. The author suggested that 'the novelty effects noted by Jackson 
seemed to hate disappeared in the intervening period. 

55. TELEVISION AND RADIO HAVE CERTAIN ADVANTAGES OVER FILMS IN ftEXIBILITY 
AND DELIVERABILITY. 

It IS easier and.quicker to alter an instructional program on television or radio than on film. 
Thr, IS beeau:>e fe\y school systems will make their own njoving pictures, Uhereas they will produce ^r 
collaborate in the decisions on producing most of their instructional television and radib Even when 
a ielevisiun program is stored on videotape or radio program on audiotape, still it is relatively easier to 
respond to critical feedback from the classrooms and to clianges in curriculum than when the 
program is on a motion picture fi:..i. Thus, in theory at lenst, radio or television teaching should be 
fresher, more nearly up-to-date, more often revised, more quickly responsive to local needs and to 
reports from users, than film teaching, whereas film programs, on the other hand, becaustMriost of 
them afe turned/Out by professional film makers and a longer lime is available for preparing and 
editing them, migJu be expected to look less local and more ''professional." 

It is easier to deliver television or radio over a wide area than to serve the same area with films. 
Although ninS have the great advantage of being usable when the teacher needs them, rather than 
according to a central schedule which is the result of a compromise and doubtless serve no one 
perfectly, it is no simple task to set up a system by wlijch the films a teacher needs can be delivered 
to. him at precisely the time he ntfeds them. Few schools have collections of^ films completely 
adequate to all their needs, and therefore must rely to somc^extent on cential libraries that deliver 
films usually by courier or mail, therefore, any film is going to be in transit a imicli greater propor- 
tion of time when it is gomg to b'. in use, and copies may or may not be available when teachers wani 
them. Furtherim)re, this system places the responsibility on the tcycher to know t|ie films that are 
available and call'for them at the appropriate tunc. Although television and radio take* certain choices 



\, time and subject jnatter away from the^tcacher, they are abfctio distribute good teaching - which 
may often include films or sound tapes - very efficiently, and quickly to as many potential users as 
^•havc te*ceivers. i * • ' ' ' " 

In developing countries, partibularly, the stocking of ^'film library and setting up of an ade- 
quatc delivery system for individual teach&r choice, has proved to be a prqblem. In these countries it 
h»«H)ften proved advantageous to broadcast a higli percentage of filrtiand tape content (for example, 
science jilmsor taped"drama), tlius^using broadcast asa *tbig theater" or a **big phonograph." 

' J • n^*^- 

• 56. RAaiO IS lES$'EXPENSiVEn[HAN TELEVISION; ECONOMY OF SCALE^ USUALLY 
GOVERNS cost COMPARISONS OF^ TELEVISION AND FILM. 

A • » • 

Cost comparfsons Between instructional niedia arc extremely slippery because of the difficulty^> 
in finding cases of clearly comparable *subjett mattt? to test, and the difficulty of being able'to 
i^asure outcomes in a way lo reiate.'them usefully to costs. Therefore, we shall say little about the 
, problem here, and defet lo the economic study which is to follow in thiss^series. 

A few pcfints of comparison seem' to be clear. For one thing, the cost of television is con- 
siderably greater than that of radio. This is because of the greater mitial capital investment (television 
transmitters, studio facilities, andjeceivers, all cost more than the corresponding items for radio),.and 
also because of larger operating costs (producing television programs requires more skilled personnel). 
The rule of thumb is that television costs about Me tipies as much as radio for a comparable unit of 
instructional time. Jhis is borne out by the two lowest examples of cost of primary school teaching 
by television and radio which were turned up by a recent stiidy of instructional media in 18 coun* 
tries. In Colombia, it was discovered, television instraotion was being delivered to about 400,000 
pupils at an average total cost, including both operation aj\d amortization of capital investment, of 
about 5 cents .per pupil-hour. This means that if a pupil received six^20-minute television classes per 
week, it cost ten cents. If he received this amount of tchyised instruction during 30 weeks of the 
schoql yea^, the total per-pupil cost of television was then $3.00 per year. On the other hand,^^,^^ 
Thail^ delivered radio instruction to about 800,000 pupils for a little less than one cent per pupil- 
* hour. If we assume six 20-minutc lessons for 30 vsreeks a year, this totals between 50 and 60 cents per 
pupil school year. (See Schramm, Coombs, Kahnert, and Lyle, 1967.) 

^ * 

Costs as well as accounting <nethods of school systems, vary greatly. In the study previously 
mentioned of 18 countries, in which an effort was made to apply the same accounting procedures in 
all cases, television costs were fouiffl to vary from 5 cents to over two dollars per pupil-hour. The 
chief element of variability appeared to be the scale of the sysjem. Because of the large initial cost 
and the relatively large demaiids of central^production, both television and radio systems represent 
belter investments when they are used by large numbers of students. Once the number of users rises 
over a few thousand, and the number of hours of use climbs over a few hundred per year^then the 
unit costs go down very rapidly. Th^ cost curves for different amount of use in Schramm,^/ j/(1967, 
pp. 139, 142) are worth inspecting. They arc, in every case, exaggerated J-curvcs. The implication is 
that television and radio are mass media, whether used for education or otherwise, and if they are to 
be used efficiently they must be used in a mass way. 

It is in economy of scale that the costs of a f im operation differ from those of television, and 
the costs of a Recording operation differ from those of radio. At some point on the scale of size, the 
unit cost of a broadcast service becomes lo^wcr than that of a film or recording delivery service. To 

* 



test this, bV course, we should have lo find or assume a situation in which the educational outcomes 
of the two wefe identical,*and this is something we cannot assume and have the greatest^difficulty in 
finding. Perhaps the closest approximation .was an experiment .by Radio Television Francaisc which 
.calculated the relative cost of distributing some of their radio instructional programs on discs rather 
than over the air. They found that the bre'akrcven point came with an audience of about 3,000. Once 
this number* was exceeded, then it i)ccamc less expensive to distribute by radio. (Bureau d'Etudes 
ORTF,i964.) ' - \ ' • , . ^ 

••The precise break-even point for film and television would depend on a number of Variables - 
the cost of films, cost of projectors and receivers in the given location, cost of delivery, and the like - 
but almost certainly there would be a point wiien it would becon)e more economical to deliver 
televised Instruction to some number o^ thousands of students than to deliver films to lhem« This 
.Ifteak-even point can be ej^mated for ar\y given, situation, but cannot be stated generally. 

* Thus in decidjng among instructional media on the basis of cost, it Js necessary to include at 
Icastjlueejestiinates * the size of the audience to be served, the difficulty of stocking and delivering 
films or recordings, and the pedagogical advantages^ to be derived from a particular medium. For 
I example, it is a senous question for many developing countries whether the pedagogical advantages of 
"tdevision over radio are sufficient to'justify the greatly increascci cost, and whether, if only a small 
.school system is to be* served, tJie advantages of expert and flexible central teaching are to be 
preferred to investment of iRe «^mc. money in films and a delivery system, with resulting advantages 
in classroom'control. ^* * v ' , I 

Technical change is occurnhg swiftly ifi these fields, and with it will undoubtedly come changes j 
m relative costs. For example* if 8-niillinieter films come into general use in schools, both projector ^ 
costs 'and film costs should be decreased. At pre^nt, a \6^mm sound film projector costs perhaps^ 
4wibe as much as a television receiver. Videotaj>c recorders are now available for less than 5 per cent^ 
of what ilie least ext)ensive videotape recorder cost ten years. ago, and these prices will continue to 
fall, until they arc easily within, the range of many scliool.systems. If satellites can be used to deliver 
television to schools, the resulting economy of scale should mak<i possible most dramatic reductionj 
in ynit costs, aliho'ugli, of course nbt in capital investments. 



57. MORE COMPLETE CONTROL OF FILM BY THE CLASSROOM TEACHER .pIVESnT 
. POTENTIA\.^^ANTAGE OVER TELEVISION: 

The advantages o\ film over Ulevision,^or tape over radio,Mn the hands'of a^skillful classrot m 
teachef, wilf be obvious. 

The teacher can introduce the film af any time that seems to be optimal for it .The film caii^be 
stopped at any time for discussion. Any part of Uie film^can te played over again for closer observa- 
tion. Tlie entire film can be reviewed if necessary. The same advantages apply to tape. Some pauses 
and repetition ar.e built into television or radio teaching, of course, but they must be deciUed 
centrally, and may or may not fit the needs of a particular class at a particular time. 

These undoubted pedagogic advantages of control by the classroom teacht^r must be balat ced 
against the difficulty of obtaining the right films or tapes exactly when needed, an^ must be eyalu- 
ated against the ability of the teacher to know exactly wliat films or tapes are best for a given 
occasion and to use' them effectively. There is thus both a potential advantage and a dis^^dvanfa^e in 
being able to turji these decisions over to a central programmer. ' - ^ ' • 
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Wlien reliable ^videotape recorders become available at lower costs, and schools acquire them as 
they now typically acquire film projectors, most of. the pedagogic advantages of classroom control 
will be available to users of instructional television as well as to users of film. 



S«. THE USE OF VISUAL IMAGES WILL IMPROVE LEARNING OF MANUAL TASKS, AS 
. WELL AS OTHER LEARNING WHERE VISUAL IMAGES CAN FACILITATE THE ASSOCiA* 
TION PROCESS. OTHERWISE, VISUAL IMAGES MAY CAUSE DISTRACTION AND INTER> 
^ FERE WITH LEARNING. . 

.One advantage often attributed to instructional televi^n is its ability tcfacilit^e learning by 
,pres«nting visual images. For instance, Westley and Barrrf^l959a) found in their experiment tl\at 
children learned more from /Jews programs when presented on television than when presented on 
radio. It may also be recalled that in the experiment by Williams, Paul, and Ogilvie (19,57), students 
of anthropology learned more from television, than from radio. 

The basic issue, hovS?ver, is not v^Sether television is a more efficient teaching instrument than 
, radio. Rather, the issue is whether the visuaHmageson television Will increase the amount of learning. 
We shall review a number of experimejits, and then discuss their implications. 

One of the most interesting findings on visual images was reported by Ketcham and Heath 
(1963). Undergraduate students were taught the life and^work of William Wordsworth. There were 
other^.experimental variations, but^.we shall discuss only the use of film versus the sound track. The 
Visual portion of the film did not directly illustrate the audio portion, but provided a background for 
. the narration. For example, a summary of a poem was accompanied by the scene which inspired it, or 
the^spot where it was composed. Or an event in the poet's life was accompanied by scenes from the 
place where it occurred. Students who ^w the film learned significantly more than students who 
heard the'souijd narration only. 



' Similarly, Vander Meer (1950) reported that high school students in history classes learned - 
more from filmstnp presentation than from written material composed from the commentary used in 
the filmstrip. 

The effectiveness of visual images has also been reported in language teaching. Grosslight and 
Mclntyre (1955) taugJit college students the recognition of Russian words. Some studenb were 
shown the words only. Other students were shown the worjds along with pictures. The latter 
learned significantly mgre. Similar results had been reported by Kale (1953). g 

Tannenbaum (1956) presented lessons on periodontics to practicing dentists. Three of the 
experimental groups received both the lectures and the visua! ii.iages, two groups from televisior^, and 
one -group from a filmstrip. A fourth experimental group only studied the written manual. A control 
group received no instruction. All three visual groups had significantly higher test scores than the ^ 
contiol ^oup, but the manual group did no better than the control group. 

In an experiment reported by Levinson (1962), some.students were shown movies based on the 
st(xu^,s by O'Henry, Daudet, and Poe. Either before or after the movies, these students also read the 
stories. Other students read the stories only. Those who had seen the movies appeared to have learned 
significantly more than those who liad not. 
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Howevei, then aic also quite a few experiments where visual images seem to make httle 
difference to learnni^. Gla>go\v (VhA) used as his subjects 181 elementary and secondary school- 
teachers undergoing in-scrvice training in the use of radio or television for teaching. Four training 
methods \vere compared. Nvt)rkshop. classroom visits, audio-visual materials, and printed materials. 
The training lasted two>cais. Objective achievement tests at. the end of the programs indicated no 
significant differences among the four training methods. 

Evans (1964) prepared an houi-ionglfilmed interview with Carl Jung. Some of his students in 
psychology were showV the film. Others read only the printed transcriptior f the interview. Test- 
results showed that both groups learned from the presentation, but there was no significant difference 
between the. two groups. 

Bgach (1960) compared three television news programs. One program consisted ofj 
pictures covering l6 neN\s stories. Another program showed still pictures taken from the^motion 
pictures and accompanied by the same narration. The third program had a newscaster reading the 
same narration but showed no pictures at all. The subjects were high school students who wer^ about^ 
eiglit years old when the news events A)ccurred, so lhe> had little prior knowledge. Test results" 
indicated no significant differences among the three presentations in terms of the number of correct 
♦answers. a 

We shall cite one niiMe study before discussing the general conclusion we may draw from these 
experiments. Hartman (1960) designed a rather elaborate experiment .m which 1,184 freshmen at 
Pennsylvania. State University saw various versions of a film which gave 5-second presentations of 25 
people looking up and smiling. Meanwhile the name of each person appeared on the screen .and an 
announcer read the name. Some versions , omitted the audio, otliers omitted the video, in some, the 
filmed person was blocked out, in others, the person's name was blocked out. Altogether seven 
different versions were employed, audio, print, pictopaK audio and print, audio and pictorial, print 
and pictorial, and finally, audio, print and pictorial. • j 

After viewing the film, or merely hearing the nam^s pronounced, each group saw a test film 
containing 5-second presentations of 75 people. They were required to identify vvhich 25 they had 
seen (or heard) before. To find out whether the form of testmg would affect the learning scores, some 
students saw the test film \\) print only, others in audio oSily. and still others in pictorial form only 

One further rcMnction must be nuted. A group that had only seen the pictorial form, without 
seeing or heanng the names, could not be tested by a version that had only the print, or tHe sound, or 
both but containing no pictures. The students simply would not be able to te4l Conversely, the 
pictorial test film could only apply to those {groups which had seen a film containing these pictures It 
could not apply to those groups which had only seen or heard the names. On the other hand, the 
group that had only heard the names could'^still be tested by a film that only showed the names in 
print, and vice versa. \ ^ 

The test results were ratl)er interesting. For those groups tested by the pictorial form and all 
these groups had seen the pictorial version before, with or without the additional information of 
names in, print or m sound or iii both print and sound for 'those groups no significant differences 
were found. This nieans that if the test is administered in pictorial form, the additional information in 
print or audio presented in. the learning film makes no difference. Of course tins does not necessarily 
mean those groups that liad received such additumal information had not acquired additional learn- 
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ing. Very probably they had. But their additional learning, if any, simp!> had no chance to show up 
in the test results. 

What about those groups tested by print or audio? We shall first look at the results from the 
pnnt test film, which parallels the most commonly used form of testing. The higiiest scores were 
achieved by the group that had seen the names in print only. This group had significantly higlter 
scores than all other groups except the one that had both seen and heard the names, which m turn 
had significantly higher scores than all other groups. The group that had seen the pictures and heard 
the names, but had not seen the names in print, did least well. It may be recalled that the group 
which had seen the pictures and heard the names, but had not seen the names in print, did least well. 
It may be recalled that the group which had seen the pictures only was not tested by the print film 
version. These findings would suggest that if the test is administered in print form, the group that has 
learned the task in print form will do best. Additional information presented in pictorial form during 
the learning process seems to cause interference. 

The lest results from those groups tested by the audio film version were not quite clear. The 
pictorial-and-audio group had significantly lower scores than the audio, print, audi o>and print, and 
audio-and-print-and pictorial groups. 

In a follow-up experiment, new subjects in each of the seven learning treatments were tested by 
a film that both showed the pictures and had their names printed and pronounced. In this case, the 
group that had received the audio-print-pictorial learning did best, the audio-and-print group a close 
next best, and the print group third best It is interesting to note that the pictorialonly group did 
least well. 

In another follow-up, additional subjects were tested by (I) audio-and-print, (2) audio-and- 
pictonal, and (3) print-apd-pictorial film versions. For the groups tested on the audio-and-print 
channels, the one that had received the learning in audio-and-print scored the higiiest. For those 
groups tvsted on the audio-and-pictorial, and the print-and-pictonal channels, the results were not 
quite clear. ^ 

By and large, what ha\c a!! these experiments told us? The general conclusion that emerges is. 
The effects of visaal images upon learning do not seem to be uniformly beneficial. Whether visual 
images will have beneficial effects, or no effects, or even adverse effects, seems to dep)cnd on the ki.id 
of learning task involved. 

If the learning involves some degree of manual task, like the treatment of periodontal diseases by 
dentists, then visual images would be expected to aid learning, as Tannenbaum has found. Or, if the 
visual images could facihtate the association proc^^^i, as they often do, then we would expect better 
lear ning when the students arc shown the visual imagesl The better results obtained when the students 
saw the Russian words along with the corresponding pictures provide an apt example. The greater 
amount of learning achieved by Vander Meer*s history class which had seen the filmstrip, and by 
those students who had viewed the film about Wordsworth, even though the scenes there merely 
provided a background for the commentary, could be explained along the same line. 

On the. other hand, there must be many learning tasks where the presentation of visual images 
will add very little to learning. The in-service training of teachers reported by Glasgow appears to be 
one such example. These were not novice teachers, and they probably would be able to visualize what 
a classroom situation would be with or without the aid of visual images. 



As a sheer .spctuhitiun, it seems whether visual linages would help the association process would 
depend on the individuars familiarity with the two concepts that are to be associated If the {X^rson is 
already higlily familiar with the two concepts, then the use of visual images probably has little to 
contribute. For instance, you don't have to drop an apple in order to teach a child that things will fall 
if someone is not holding them. On the other extreme, if the person is totally unfamiliar with the two 
concepts, that is, if the two concepts have never been in his experience, visual images probably will 
not be of much help either. Imagine a shepherd brouglu to this country from a village in Nepal and 
introduced to a dozen businessmen in N^nhattan. Having seen these gentlemen face-to-face probably 
is not going to make it easier for him to remember their names. It is probably in the cases that lie 
between those extremes that visual images will facilitate the association process. 

The experiment by Hartman would suggest that there are learning tasks where the presentation 
of visual images may actually cause distraction and thus interfere with learning. This finding seems to 
be particularly relevant to instructional television, where the child's attention may be distracted by 
certain objecis or actions on the screen which may have nothing to do with the task being learned. 
That is, certain incidental learning may impair the intended learning. 

The findings by Hartman also suggest that the relative contribution to learning by the pictorial, 
print, and audio channels has to be seen in terms of the form of the test instrument. If the test is 
administered in a pictorial form, then the learning has to be achieved mainly througli visual images. If 
we assume that the form of test is a valid index of the learning task, this would mean that whether 
visual images have much to contribute depends on whether the learning task is essentially visual or 
not. If the learning task is not visual, and if the visual miages do not facilitate the association process 
- as shown in Hartman's experiment - then chances are that presentation of visual images would 
impair learning. Visual images would by definition be irrelevant. 

Two more points need to be discussed. First, it may be recalled that the television news 
presentation by Westley and Barrow resulted in more learning than did the radio presentation This 
finding was rephcated in a subsequent experiment by the same authors (Westley and Barrow, lOSQb). 
It seems that in these cases, the presentation of visual images scenes of the news events miglit 
have facilitated the association process in learning. However, in a comparable experiment by Beach 
we have cited, the television news program having motion or still pictures pjAduced no more learning 
than the program where only the newscaster appeared on the screen and read the same narration. In 
the latter case, even tliougli no scenes were shown, the appearance of the newscaster could have 
served the function of focusing the audience *s attention, and thus brouglit about more learning than 
one nuglit expect from a radio presentation. Although this is mere spc:ulation, it dves raise a possible 
questK^n, namely, whether the increased learning resulting from visual images is due to the facilitation 
of association, or due to a closer foousing'of attention. This also illustrates how difficult it is to 
isolate the factors that contribute to learning from the instrumental media. 

The second point has to do with the question of wtiy the film on Carl Jung did not produce 
more learning, while the film on Wordsworth did. Of course, not having seen either film, we can only 
speculate. In the first place, while the film on Wordsworth provided interesting background scenes 
about the poet's life and works, the film^ on Carl Jung was just an interview. Even ?o, wt would still 
expect the film on Carl Jung to produce more learning than merely reading the transcription if we 
assume that the appearance of the speaker will help focus attention. As a plausible speculation, it may 
be recalled that the subjects m that experiment were all psychology majors, to whom an intervievv 
about Carl Jung could appear to be test-relevant material If so. tliey would probably pay equally 
close attention whether the material appeared in print or on a film. 



59. THERE IS SOME EViOENCE TO SUGGEST THAT MOVING VISUAL IMAGES WILL 
IMPROVE LEARNING IF THE CONTINUITY OF ACTION IS AN ESSENTIAL PART OF THE 
LEARNING TASK. 

Having discussed the effects of visual images in geriCral, now we come to the relative effects of 
motion pictures and still pictures. It can be, argued that because the motion pictures produce a higher 
Hdelity of representation than still pictures, the former may bring about more Jeaining. On the other 
hand, if the two are equally effective, then we should probably use more still pictures in case the cost 
of production has to be kept down. For instance, if we introduce instructional television to a 
developing country, cost will be a serious problem. 

Uboutet, Lefranc, and Nozet (1949) conducted an experiment in which they found motion 
pictures resulted m more learning than stills. A total of 150 French children were taught lessons 
about mountains, a vertebrate ar^mal, and the Pans Basin. The experimental classes saw filmstrips and 
films, both integrated into the lesson. The control classes saw still pictures, post cards, drawings, 
maps, and, for the lesson on the vertebrate animal, actual animals. 

Before the experiment, the two groups were at about the same level. After one month, the 
experimental classes showed better learning than the control classes, and at the end of the experiment 
this superiority became even greater. The experimental classes also schemed to show more interest, 
more creative activities, better teacher-pupil relationship, and better discipline, although these differ- 
ences were not statistically tested. 

Lasser (1955) compared the effectiveness of a film and a spec»ally produced filmstrip having 
identical commentaries in teaching a manipulative task. His subjects were college students and Air 
Force men. When the overall performance of the film group was compared with that of the filmstrip 
group, no significant difference was found. But when the task was analyzed step by step, it was found 
the film group did better in one step where the continuity of action played an essential part. 

However, not all experiments comparing the stills with the motions found significant differ- 
ences. For instance, in an experiment reported by the Instructional Film Research Program (1954), 
different versions of a not control program were shown to military police trainees. Some trainees saw 
the original film of actual not scenes. Others saw a series of still pictw^s taken from the original film. 
A third group saw pictures of crowds from a hbrary instead of the not crowds. All three versions had 
the same commentary. A control group did not see any film or pictures. Test results showed that all 
three experimental groups learned more than the control group, but no significant differences were 
found between the group that had seen the original film, and the two other groups that had only seeq 
the pictures. 

Laner (1954) taught college boys and military men the dismantling and reassembly of a sash 
cord window. One group saw a film, while the other group saw line drawings only. The accompanying 
commentaries were the same. No significaPj^t difference in performance was found. In another experi- 
ment (Laner, 1955), college students were tauglit to assemble the Bren gun. No significant difference 
was found between the group that saw the film and the group that received only the commentary 
plus two diagrams. 

In the experiment by Beach (1960), it may be recalled, no difference in learning was found 
between the group that viewed a television ne-vs program in motion pictures and the group that saw 
an identical news program except still pictures were shown. 
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What these expcntncnts suggest is that moving visual images do not add significantly more to 
learning than still visual miages do, unless the continuity of action is an essential part of the learning 
task, as Lasser has found. Otherwise, students wiM learn as well from still visual images as from 
moving visual images. 

It IS not quite clear wli> Leboutet etal found motion pictures more effective than still pictures. 
Their results appear particularly puzzhng because the still picture group also saw some actual animals 
Not knowing the exact A.ond!tions of his experiment, we can only guess. For one thing, this was the 
only experiment we li,*ve cited where the subjects were elementary school children. In all other 
experiments, the subjens were either adults or teenagers. It could be that motion pictures are more 
interesting to children at this age level, as the authors seemed to suggest, and therefore bring about 
more learning. But more likely, as Leboutet el al reported, the better learning could be due to the 
fact that for the experimental classes, the films and filmstnps were integrated into their lessons. 
Leboutet et al did not explain in detail how the still pictures, post cards, maps, and animals were 
employed in the control classes. If these teaching aids were not so well integrated, then this could 
conceivably account for the inferior learning by the control class children. Further research is needed 
to clarify this point. 

60. STUDENT RESPONSE IS EFFECTIVELY CONTROLLED BY PROGRAMMED METHODS, 
— . REGARDLESS OF THE INSTRUCTIONAL MEDIUM. 

Since we now tiave both instructional television and programmed instruction, we miglit wonder 
whether the two could be combined to make a more effective instrument of teaching. A few exper- 
iments have been conducted to test this possibihty. The findings seem to suggest that, in some cases 
at least, programmed television instruction is very effective. 

For instance. Cropper and Lumsdame (196 la) prepared two television lessons each in two 
fo^ms a conventional television lecture and an experimental "programmed" lesson on television 
that called for active responses from the students. In the lesson on heat, the students who received 
the programmed version scored significantly higlier than those who saw the conventional television. 
Upon further analysis, this difference was found largely due to the results in the high-ability group. In 
the lesson on nuclear reactions, the programmed presentation resulted in higlier scores than the 
conventional presentation on five out of six comparison, including two reaching a significant level 

In a subsequent experiment by the same authors (Cropper and Lumsdame, l%lb)»a television 
lecture on movies was sequenced like a teaching machine program, and compared with the conven- 
tional vcrsiori of the same television lecture. Students who received the programmed lecture and made 
active responses scored significantly higlier than those who received the conventional television lec- 
ture. 

Schrag and Holland (1905) tested the effectiveness of combining programmed instruction with 
film to teach college physics. A teaching machine was hooked up with a projector so that at IS points 
within the program, the student used the projector to present the rele\arit demonstration from a nim. 
The demonstration;) took up 20 minutes of the fiinVs 45-minute running time. Fifteen college stu- 
dents underwent this treatment, wliile six viewed the film in its entirety. A test covered all essential 
points in the original film and its sound track. Out of a pof.sible total score of 10, the median score 
was ^15 for the subjects using the combined teaching machine and film program, and for the 
^subjects viewing the film only. The finding indicates that the combination program was higlily 
effective. 
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These expenmental results suggest that the use of programmed instruction along with television 
or filfn presentation will increase learning because of the actwe responses by the students, which can 
then be reinforced. This means that other media can, in certain circumstances, share one of the 
pedagogical advantages of programmed instruction. 



This is, of course, far from a complete comparison of instructional media. However, in a sense 
these findings are reassuring because they indicate that pupils can learn from any of the media, and 
the choice therefore can made on the basis of cost, technological base, the particular problem to 
be solved, and the pedagogical assistance most needed. 

As an illustration of how one w§ll-informed student of audiovisual instruction, the editor of 
the Audio- Visual Communication Review^ views the factors that go into the choice among media, we 
invite your attention to these two tables (Allen, 1967):' 

\ 

Instructional Media Stiirmlus Relationships to Learning Objectives. \ 



INSTRUCTIONAL 
MEDIA TYPE: 


Learning 

Factual 

Information 


Learning 
Visual 
Identifi- 
cations 


Learning 
Principles, 
Concepts 
and Rules 


Learning 
Proce- 
dures 


Performing 
Skilled 
- P«fceptu8l* 
Motor Acts 


Developing 
Desirable 
Attitudes. 
Opinions & 
Motivations 


Still Pictures 


Medium 


HIGH 


Medium 


Medium 


low 


low 


Motion Pictures 


Medium 


HIGH 


HIGH 


HIGH 


Medium 


Medium 


Television 


Medium 


Medium 


HIGH 


Medium 


low 


— \ — — 
' Medium 


Objects 


low 


HIGH 


low 


low 


low 


low 


Audio Recordings 


Medium 


low 


low 


Medium 


low 


Medium 


Programmed 
Instruction 


Medium 


Medium 


Medium 


HIGH 


low 


Medium 


Demonstration 


low 


Medium 


low 


HIGH 


Medium 


Medium 


Printed Tflxthooks 


Medium 


tow 


Mediuni 


Medium 


low 


Medium 


Oral Presentation ' 


Medium 


low 


Medium 


Medium 


low 


Medium 
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Equipment/Media Relationships and Considerations. 



Instrument 


Media Used 


Materials 

Production 

Considerations 


Availability 
of Facilities < 
and Equipment 


Equipment Cost 


1. 


Filmstrip or 
slide projector 


35mm filmstrips 
or 2x2 slides 


Inexpensive. May be 
done locally in 
short time. 


Usually available. 
Requires darkendect 
room. 


low 


2. 


Overhead 

transparency 

projector 


Still pictures 
and graphic ^ 
representations 


Very inexpensive. 
Ma/bedone locally 
in short time. 


Available. May 
be projected in 
light room. 


low ^ 


3. 


Wall charts 
or posters ' 


Still pictures . 


Very inexp*^ isive. 
May be done locally 
in very short time. 


Available. No 
special equipment 
needed. 


very 
low 


4. 


Motion pictures 
(projection to 
groups) 


16mm rr:ction picutureSpecially>produced. 
(sound or silent) Sound film is costly 
and requires 6-12 
' months time. 


Usually available. 
Requires darkened 
classroom. 


rrxKJerate 



5. Motion picture 8mm motion Special production Not normally available. low per unit, 

.projection as picture film (silent) normally necessary. Will need to be but moderate 

repetitive loops May be produced as specially procured to for groups 

(8mm silent) to * 16mm film alone or meet requirement of 

individuals locally at low cost instructional program. 



^and in short time.^ ^ 



6. 


Magnetic tape 
recorder 


nr>agnetic 
tape 


Easy and inexpensive. 
Usually produced 
- locally. - 


Available 


'•low 


7. 


Record player 


33^445 or 78 rpm 
disk recordings 


Need special recording 
facilities. Usually 
commercially made. 


Usually 
available ' 


low 


8. 


Display ^rea 


3-D models 


May vary in complexity 
and in difficulty of 
production. Component 
parts easy to obtain. 


Available 


varies from 
low to high 


9. 


Television 
(closed-circuit) 


Live presentations. 
Motion picti're 
film.'Videotape 
rec6rdings. 
^Still pictures. 


Normally requires 
large and skilled 
production staff. 


Not normally 
available 


moderate 
to high 

*■ 


10. 


Teaching 
machines & 
programed 
textbooks 


Programed 
nnaterial ^ 


Some programs avail* 
able commercially. 
But will normally be 
specially prepared 
for course. 


Not normally 
available 


low per unit, 
but moderate 
for groups 


11. 


System 
combinations 


Television. Motion Complex. Probably will 
pictures. Still pictures, be done locally to meet 
Audio recordings. specific requirements. 


Not normally 
available 


' moderate 
to high 



> 
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VII. A Note in 
Conclusion 



In summing up, we must retuni to the caveats with which we began this review. We have used a 
wide-angle, relatively luw-defuutiun lens. This review has covered considerably more literature than 
any previous one in this field but not so much as will be available when the new ERIC clearing- 
house completes its computerized index We have known abuut more studies than we have been able 
to get our hands on, and in a number of cases have had to work from abstracts rather than the entire 
research report. Because of time lirptlTJiiiMk and the intended nature of this book, we have not given 
detailed study to certain areas where tl^J^jJts are puzzling and contradictory, such detailed study 
and remterpretation, perhaps reconccptuali^ahwn, will be required before research can clear up the 
uncertainties. In other words, this is an exploratory, rather than a definitive step in the process of 
understanding what research tells us about instructional television a survey of findings, from which 
certain useful guidelines can be derived, an3 on the basis of wh»ch some of the priorities for further 
study can be decnded upon. 

hi a sense, instructional television is more complex than the research that deals with it. Com- 
* plex behavior has baffled learning theorists for years. A number of variables are clearly at work in 
deterjraning what a given individual learns from television. In many cases these variables interact, and 
the total niust be a great deal more complex than can be represented by the one-variable experiments 
that typically make up the research literature, no matter how clean and skillful they are. 

A good experiment of this kind that varies one characteristic against one or two others.is highly 
useful, but Its results must always be stated other things being equal. As we know from bitter 
e.xpetience /other things arc ntft always equal. The full complexity of the process has tc be ap^proach- 
ed b> interlocking experiments, as attitude change researc*. has gone forward under the exariiple of 
Carl Hovland and the Yale studies, rather than by single experiments which themselves comprehend 
the complex situation. The user must keep in nund, when he applies research findings of thp kind 
represented in this book, the disparity between the relative simplicity of the laboratory situatibn and 
the complexity of the ordinary classroom. That is to say, he must consider as fully as he can the 
situation in which the finding is to be applied. Is there anything in his situation that miglit change 
thv' result as determined in the experiment? Is there anything that might call for him to examine 
other experiments dealing with other variables that may be important in his own situation? 

^Assuming a degree of caution in applying results, what kind of guidehnes can we extract from 
this body of research? 

f or one thing, it has become clear that there is no longer any reason to raise the question 
whether instructional television can serve as an efficient tool of learning. This is not to say that it 
always t/uJtA. But the evidence is now overwhelming that it can, and, under favorable circumstances, 
dues. This evidence now conies from many countries, from studies of all age levels from preschool to 
adults, and from a great variety of subject matter and learniiig objectives. The questions worth asking 
.arc no longer whether studpnts learn from it, but rather, (i) does the situation call for it? and (2) 
how, in the given situation, can it be used effectively? 

The qivestUin of whether the situation calls for instructional television is one that has to be 
answered in terms of iiccdsT^^dabihties, and alternatives. It.goes without saying tha.t most television 
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has been introduced iiitu m:»truction without full consideration of these matters. The typical request 
for advic€ beginb with an explanation that television has become available, or could be made available, 
and the question usually is how can we iise it? Of course, this already forecloses many* of the 
possibilities. When a request begins with a problem, rather than with technology that is, a school 
system has such and such a problem, and what tcchn Mugy, if an>, would help to solve \^ then 
there IS a great deal more freedom to consider alternatives and applications. \ / 

In that case, the first step is lo define the need as sharply as possible, lixactly what has to be 
done, in what sequence, and over what time and area? Wliat financial resources could be applied to il? 
Is il the kind of problem that needs to be solved by adding teachers or in-service training for teachers, 
or by shanng a few expert teachers more widely? Is it the kind of problem that requires supplement 
tary experiences for the students, pr a different order and level of basic learning experience? Is it the 
kind of problem that would benefit from technology at all? (For exampfe, are the time requirements 
such that technology is not' needed to speed the process of teacher tr^innlg, or the supplementary 
needs such that the desired experiences could be brought^ into the classroom only 6y media channels 
of some kind?) , . * 

The case studies, perhaps more than the experiments, help us to appraise the kind of *siluations 
in which the media are likely to be useful. The question is, uliich one of them or which combination 
of them is.most apprupnate to the need and the capability. For example, if the problem is to raise the 
level of language skills, then perhaps language laboratories arc indicated, if they can be afforded. If the 
problem is to learn a set of manual skills, perhaps films are indicated, if thty are available, and if the 
school system can afford them and deliver them. K" the goal is to increase the opportunity for 
individual rates of progress, perhaps programmed instruction is called for* if suitable programs are 
available, and, before long, computers to manage this sort of instruction. 

Economics and technical capabihties enter into all these decisions. Radio is cheaper than 
television, and can contribute a great deal to learning, if a concurrent and moving picture is not 
required. Over a relatively small area and small number of classrooms, it will probably be cheaper to 
dehver siglit and sound by films than by television, and teachers have the gre:it advantage of being 
able to schedule films when they wish, to stop them for discussion or review, or to repeat them at 
will. On the other hand, tt becomes a major problem to have films available and deliver them on call 
over a large area'and to many schools, and for such covcragt^, television will probably have lower unit 
costs, as well as the advantage of being live and being changeable more easily in response to feedback 
from the classroom and to curricular alteraiions. In general, schools have tended to use television 
more often for direct teaching, films for supplementary experiences, but there is no reason why a film 
' should not be dehvered by television, and, given the videotaping capabilities that we shall have before 
too many years, it will become possible for a classioom teacher to use a television program like a film. 
On the other hand, there is no reaSon why an exceptional teaching scries should not be recorded on 
film and used for direct teaching, vVhere films seem to be preferable. 

The alternatives and combinations, therefore, are many. One restriction upon them, particularly 
m developing countries, is the availability of technical support and skills For example, it is hard to 
introduce any of these media without electricity being widely available, but is obviously much harder 
to use'televisionjn that case than to use radio. It is almost impossible to introduce any of the more 
sophisticated media unless technical personnel are available, for operati(»n andjnaintenance. There- 
fore, any decision to use one of the instructional media must take into consideration the kinds and 
numbers of persons who must be trained. As we have pointed out, training is not only for engineers, 
technicians, and maintenance men, teachers, also, need help and guidance in using a media 
system. 
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Jliesc coiTsidcralioiis will at least suggest tlie kinds of questions that nnist be asked jn deciding 
whether arfd^what media. Much of the material m the preceding pages svill illuminate these questions, 
and .detailed reading of the case studies and experience records will help still more. But it is^not a 
simple decision. The mo^encouraging finding of the research literature is that students apparently 
can learn from any of these media. Therefore, if one or more of the media can be selected as most 
likely to meet the need and fit the capabihties, then a school s>stem can proceed in some confidence 
that it can learn how to use it or them effectively. 

What does'the research literature say about how television can be used cffccijvely for instruc- 
tion? In the large, the findings are predictable. Instructional television works best whenTtis^madean^ 
integral part of instruction that is, when it is woven into a classroom context of learning activities; 
indeed, when the studio and classroom teachers function as nearly as possible as a teaching team. It 
seems to work best when it is applied to a problem of sufficient size to justify its use and encourage 
teachers to join in wholeheartedly, and administrator? and financial contrpllers to give it the support 
it needs; and when it is used in sufficient^siz<^ to bring down the Unit costs, and to make its impact 
visible. It wofks best udien it is planned and introduced carefully as part of a teaching-learning system 
rather than a branch grafted on to what is already there.' 

Beyond those larger considerations, the research seems to suggest that effective use of television 
grows out of attention to the basic requirements of good teacfiing, rather than to any fanciness that 
might be peculiar to television. The qualities that emerge from the res<Jarch described in Chapter III - 
puzzling and contradictory though some of those findings are - are qualities like simplicity, good 
organization, motivation, practice, knowledge of results, rest pauses at appropriate points, cues that 
direct the pupil to the essential things he is to learn, and 3o forth. The Denver television project 
concluded that a skillful classroom teacher was the best learning aid that eould be combined with 
television, and the- importance of the classroom teacher serving as a full ally of the >elevision teaching 
IS underiined in 6ther studies. There are very real doubts that color contributes in most cases to 
learning from television, or that dramatic production is any more effective than lectures or discus- 
sions, or even that animation contributes to learning except in situations where it cleariy calls 
attention to the items to be learned. Bui the basics always seem to work, in television teaching as in 
other teaching. 

What, then, are the peculiar advantages of instructional television? It can share a good teacher 
with a very large number of classes, rather than one. It can introduce a variety and quality of visual 
and auditory experiences and demonstrations that would be in)possible for most individual class- 
rooms to equal, but are quite feasible for a central programming service. It can carry teaching where 
there are no schools - for example, to remote areas or to students who are home-bound. It is an 
effectjve device for in-service training of teachers. And, because one teaching performance serves 
many classrooms, it frees time that can be used in a number of salutary ways to prepare better 
demonstrations and' better expositions, to vary the form of classroom instruction with visitors, 
i!»?erviews, panels, actualities, and the like, to give classroom teachers in opportunity, if the system is 
well managed, to spend more time with small learning groups and individual guidance. 

The chief disadvantaf^ are easy to see, also. It is essentially a one-way medium. The reader of 
this book will be interested in some of the experiments described in the preceding pages which deal 
with call-back or talk-back systems, intended to capture some of the advantages of two-way com- 
munication for televised teaching. But the fact remain^ that it is not a good device for class discussion 
or for giving quick answers to questions from students. All the more reason, therefore, to build it into 



a context where the cla^sruoin teacher or monitor will encourage active discussion, direct questions 
ai^d answers, after the television lesson is completed, or, if it does not reach into school, to combine it 
with correspondence stud* or paper writing or telephone or radio communicatibn, as is done in 
countries like Australia and Japan. 

A second dif^vantage is the difficuliy of doing what wt^ have just suggested - building 
television intoVh^eorigoing activities of a classroom, fitting the same material to the needs of different 
classes at the same time, creating an efficient teanvteaching situation where the teachers may be miles 
apart. And because this is difficult, and sometimes threatening and aggravating to classroom teachers, 
we have a history of resistance to instructional television. 

Perhaps we must accept thisjesistance as a fact of Hfc with ITV. As we have said in preceding 
^chapters, it is not hard to understand why there should be such resistance, and especially why it 
should occur in the early days of teaching medium. Yet, the results described in this volume are not 
discouraging. Attitudes toward ITV are not invariably unfavorable. Indeed, in studies like the one 
made in Hagerstown after eight years of television, they are really rather remarkably favorable, on the 
part of tea>:hers, administrators, parents, and studefrts alike. It is a good guess that student attitudes 
toward instiuctional television would co;npa:e, on the average, quite favorably with their atti|uac$ 
toward otliei instruction. And as the principle of division and specialization of labor progresses 
through the teaching profession, we can expect less initial hostihty from teachers. 

The information we have about attitudes toward instructional television encourages us to 
believe that it need not be perceived as boring or threatening. How it is used makes the difference. 
Teaching on television can be as interesting br as uninteresting as most classroom teaching, and we 
ought, to know enough now about the qualities of good teaching, and have enough experience with 
bringmg resources to bear on preparing good television classes, to reduce the proportion of uninterest- 
ing teachmg.to a minimum. Whether the teacher feels threatened will be determined in large measure 
by the way television is introduced, the extent of involvement by the classroom teacher, the quality 
of the televised classes iind the support given them. These two results will interact, for the content of 
the television and the way it is combined with classroom activities will affect both teacher and 
student attitudes, and the teacher's attitude toward U will affect the student's also. 

An interesting suggestion arises from juxtaposing some of the results described in Chapter III 
with some of those in Chapter IV. There seems to be little reason to believe, for example, that color 
television usually makes much contribution to learning. The same might be said of animation, dramat- 
ic presentation, and certain other production devices. On the other hand, there is reason to think 
that, in some circumstances at least, students may like color better than blacH and white, they may 
enjoy animation, they may appreciate the change of pace to dramatic presentation, and so forth. It 
may be necessary, with the television teacher deprived of instant feedback from her audience and 
with the audience deprived of the opportunity iO ask a question or interrupt the exposition, to do a 
httle extra in order to maintain interest, even though the extra things may not themselves contribute 
directly to learning. Similarly, it may be necessary to go to special efforts in older to keep the class 
active and responding during the television lesson. 

And there is good reason to ask whether television should not adopt as a standard practice, 
wherever possible, the pretesting and revising of televised lessons. One of the chief residues of the last 
ten years of activity with programmed instruction is a mountain of evidence that more effective 
learning experiences can be developed by testing materials on students, revising, testing again, and so 
on. Chapter !II describes some impressive experiments in which television programs were also tested 



.1 . 



101 



} 
I 



and revised, and when tlicy were ui^ed the revised version taught considerably more than the previous 
one A .procedure hke this may have to become standard practice as a substitute for the swift 
feedback and the intimate knowledge of a class that the classroom teacher lias and the television 
teacher^ docs not haue. Such a prv»ccdure might contribute immensely to the effectiveness of instruc- 
tional television and to its acceptance. 
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•IMSPKUCTICliAL TKLEVICION, »'KESEaKC:> HEVIEWS ( PUi^LICATICNE ) , 
♦LEAHNiria, ♦ATTITUDES, ^iTTUDErTC, KE.^'.PCIiCE MCDE, STUDENT TEACHEh 
HELATIOriSHIIJ, PHESEUTA IIO?; FACT0B5 




i>p PKc?(^sirio:is in 6 area:: c:NCEH.%'i;iG the conditions of effective 

iAaHNING from television ape IjEVELC PEb FhcM A GUKVEY OF T51E PESEAHCM 
IXT£KATUHE--(lj HOW MUCH PUPILS LEARN FROM INSTRUCTIONAL TELFVlflCN, 
0 ErFIC;ENT USE OF TiiE MEDIUM IN A SCilOOL SYSTEM, (jj TREATMENT, 
ITUATI^N, AND PUPIL, VARIABLES, (^0 ATTITUDES TOWARD INSTRUCTIONAL 
ELEVISICN, (t>j TELEVISION IN .DE^/ELOPING RKOICNS, (6' LEARNING FHlM 
ELEVISION COMPARED WITH LEARNID^G FRUM OTHER NSDIA. ^VlLK^^t. FCh 
hCll PROPOSIilUN IS LRIEFLY CUyi:.!AHlZEL . LITERATURE SEARCi; DEPENDED 
PARTLY O:; AbSTRACTS, PA:^TLY ON COMPLETE DOCUMENTS, ANI INCLUD'ED 
" REIGN AG^aELL as U.S. KESEAHCH. IT IS CONCLUDED FI^lM OVERWHELMING 
E^llE:iC2 7\'JiT TELEVISION CAN hF AN ErFIClE.NT TooL CF LEAPNING MU. 
TEACHING. WHEN IT IS NoT EFFICIENT, TiiE HEASUN IS USUALLY Hi TiiH WAY 
IT IS USED** EVIDENCE FAVORS THE INTEGRATION OF TELEVISION iriTu OTHER 
INSTRUCTION, SIMPLICITY RATTIER T}?AN "FANCINESS", EMPHASIS ON THE 
l'A.;iC REQUIREMENTS Or GOOD TEACHING, INTP^OLUCTION CF THE MEDIUM SO 
\Z TO MINIMIZE RESISTANCE, AND TESTING AND REVISION OF PROGRAMS. 
WHETH.Ef^ T.HE TEDEVISION MEDIUM IS 'TO hE PHEr'ERRED, AJiD WHETHEH IT IS 
FEASIBLE FOK DEVELOPING REGIONS, DEPEND^ CN OBJECTIVES AND 
CONDITIONS. A SELECTED iiIRLICaR.APHY OK 3O3 TITLES IS INCLUDED. 
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